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PART 1

INTRODUCTION

A. BACKGROUND. The U.S. Army Defense Ammunition Center (DAC), Validation
Engineering Division (SIOAC-DEV), was tasked by the U.S. Army Armament Research,
Development and Engineering Center (ARDEC) to perform tension testing on 1.25-inch steel
strapping specimens subjected to various increments of accelerated aging to determine the
suitability of employing style III seals. Additional strapping samples were provided by Iowa

Army Ammunition Plant (IAAAP) for the purpose of comparison to test results provided.

B. AUTHORITY. This program was conducted IAW mission responsibilities delegated by the
U.S. Army Armameht, Munitions and Chemical Command (AMCCOM), Rock Island, IL.

C. OBJECTIVE. To verify that the Delta style III painted seal meets the requirements of

ASTM Designation: D 3953-91 and performs comparably to currently accepted seals.

D. CONCLUSION. The Delta, style III, painted seal meets the requirements of
ASTM Designation: D 3953-91 and performs as well as currently accepted seals. All straps and

seals tested also meet the minimum requirements of ASTM Designation: D 3953-91.
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PART 2
13 - 16 AUGUST 1996
ATTENDEES
Bradley J. Haas Director
Mechanical Engineer U.S. Army Defense Ammunition Center
DSN 585-8336 3700 Army Depot Road
815-273-8336 ATTN: SIOAC-DEV
Savanna, IL 61074-9639

Ejike J. Ajalla Director
Mechanical Engineer U.S. Army Defense Ammunition Center
DSN 585-8434 3700 Army Depot Road
815-273-8434 ATTN: SIOAC-DEV

Savanna, IL 61074-9639
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PART 3
TEST PROCEDURES

The salt-fog test procedures were performed IAW ASTM Designation: B 117-90. The
tension test procedures are summarized from ASTM Designation: D 3953-91. These
publications identify steps that each sample must go through in order to meet the specifications.

For a detailed description of tests conducted see part 8.

A. SALT-FOG TESTING. This portion of the testing was performed at Rock Istand

Arsenal (RIA) IAW ASTM Designation: B 117-90. A total of 17 specimens of 1-1/4-inch
galvanized steel strapping with a Delta, style III, painted seal and 17 control specimens of
1-1/4-inch galvanized steel strapping were exposed to salt-fog aging. Specimens of each type

were removed after specified time intervals.

B. TENSION TEST. This test was performed JAW ASTM Designation: D 3953-91. A

12- to 16-inch specimen was placed between the jaws of the tension/compression machine with
"the jaws separated 8-12 inches. The distance between the jaws was increased at a speed not

greater than 2 inches per minute, elongating the strap until it broke. The maximum force applied

was measured.
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N

A SAMPLENO. 1.

Strap:
Seal:

No. of Specimen:

Length:
Width:
Thickness:

B. SAMPLENO. 2.

SAEN A i

Strap:
Seal:

No. of Specimen:

Length:
Width:
Thickness:

C. SAMPLENO 3,

IS o

Strap:
Seal:

No. of Specimen:

Length:
Width:
Thickness:

. D. SAMPLE NO. 4.

AN i

Strap:
Seal:

No. of Specimen:

Length:
Width:
Thickness:

PART 4

TEST EQUIPMENT

ACME Packaging Corporation, Galvanized
Delta Corporation, Style III, Painted

17

17 inches

1-1/4 inches

0.035 inches

ACME Packaging Corporation, Galvanized
None

17

17 inches

1-1/4 inches

0.035 inches

ACME Packaging Corporation, Galvanized
Stanley Corporation, Style III, Galvanized
5

17 inches

1-1/4 inches

0.035 inches

ACME Packaging Corporation, Galvanized
None

5

17 inches

1-1/4 inches

0.035 inches
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E. SAMPLENO. S,

IR o

Strap:
Seal:

No. of Specimen:

Length:
Width:
Thickness:

F. SAMPLENO. 6.

SN o

Strap:
Seal:

No. of Specimen:

Length:
Width:
Thickness:

G. SAMPLENO. 7.

A

Strap:
Seal:

No. of Specimen:

Length:
Width:
Thickness:

H SAMPLE NO. 8

1. Strap:

2. Seal:

3. No. of Specimen:
4. Length:

5. Width:

6. Thickness:

ACME Packaging Corporation, Galvanized 34HOC
Signode Corporation, Painted

5

14 inches

3/4 inch

0.035 inches

ACME Packaging Corporation, Galvanized 34HOC
None

5

14 inches

3/4 inch

0.035 inches

ACME Packaging Corporation, Galvanized 34AHP
Signode Corporation, Painted Auto

5

14 inches

3/4 inch

0.035 inches

ACME Packaging Corporation, Galvanized 34AHP
None

5

14 inches

3/4 inch

0.035 inches




I. TENSION-COMPRESSION MACHINE.

1. Manufacturer:
2. Capacity:

3. Extension Rate:
4. Data Analysis:

Instron, Model 1125

20,000 pounds

2.0 inches per minute

Automated Computer Testing Program
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PART 5

TEST RESULTS

A. SALT-FOG TESTING. This portion of testing was performed at Rock Island
Arsenal (RIA) IAW ASTM Designation: B 117-90. Twelve specimens of Acme steel
strapping/Delta, style III, painted seal combination and 12 samples of ACME Packaging
Corporation galvanized steel strapping were placed in the salt-fog chamber. Five samples of
each specimen were not exposed to salt-fog aging. Three samples of each specimen were

removed from the salt-fog chamber following 341; 732; 1,140; and 1,497 hours of aging.

B. TENSION TEST. This portion of testing was performed IAW ASTM Designation:
D 3953-91. The specimen was placed between the jaws of the tension/compression machine.
The jaws were separated while the automated materials testing program recorded the applied
force and displacement. The jaws continued to separate until the strap broke or the seal failed.
Table 1 shows the average maximum force each strap was capable of withstanding after a

specified amount of accelerated aging.

TABLE 1

Hours Average Maximum Force (Pounds) Seal Efficiency % of
Accel. Aging Delta Paint Seal Acme Galv Strap/No Seal Min. Break. Strength

0 5532 +/-273 6829 +/- 384 116.5
341 5780 +/- 69 7016 +/- 32 121.7
732 5692 +/- 156 6660 +/- 137 119.8

1141 5730 +/-102 6930 +/- 23 120.6
1497 5659 +/- 88 7000 +/- 54 119.1
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According to ASTM Designation: D 3953-91, the minimum breaking strength for
1-1/4-inch strapping is 4,750 pounds. For strapping fastened by a double crimped seal, the
minimum joint efficiency is 75 percent of the minimum breaking strength of the applicable
strapping size. The ACME Packaging Corporation galvanized strap and the Delta, style III,
painted seal met these criteria. Additionally, accelerated aging has a minimal effect on ACME

Packaging Corporation strapping and Delta, style III, painted seals.

According to ASTM Designation: D 3953-91, the minimum breaking strength for 3/4-inch
strapping is 2,850 pounds. For strapping fastened by a double crimped seal, the minimum joint
efficiency is 75 percent of the minimum breaking strength of the applicable strapping size.
Table 2 displays the results of additional samples exposed to O hours of accelerated aging. Each
of these samples met the requirements of ASTM Designation: D 3953-91. Periodic tension tests
were performed on these samples by Mason & Hanger - Silas Mason Co., Inc. at Iowa Army
Ammunition Plant (IAAAP). The results of these tests are located in part 8. The breaking

strength values reported by Mason & Hanger were consistently lower than the values of this test.

TABLE 2
Maximum Load (Pounds) (Percent)
Strap Seal Strap/Seal Strap/No Seal Joint Efficiency
1-1/4" Acme Galv Stanley Galv 5541+/-465 6588+/-539 116.6
3/4" Galv 34HOC Signode Paint 3036+/-110 4014+/-30 106.5
3/4" Galv 34AHP Signode Paint 3094+/-371 3986+/-20 108.6

In 1994, testing was performed on seals supplied by Signode Corporation. One group of
test samples utilized a grade III galvanized clip. A second group of test samples employed a
painted seal. Table 3 contains a comparison of the results of the two sets of tests. All specimens
included in this table utilized ACME Packaging Corporation Corporation 1-1/4-inch steel

strapping.
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TABLE 3

(Hours) Average Maximum Load (Pounds)
Accelerated Signode Painted Signode Grade III Delta Style III
0 5053+/-122 4767+/-350 5532+/-273
341 5080+/-115 4914+/-438 5780+/- 69
732 5076+/- 35 4786+/-274 5692+/-156
1140 4735+/-126 4645+/-332 5730+/-102
1428 5013+/-155 5032+/-162 5659+/- 88

At each time interval, the average load required to cause failure of the Delta, style IT,

painted seal is greater than the load required to cause failure of the Signode Painted Seal and the

Signode Grade I Galvanized Seal.
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PART 6

PHOTOGRAPHS
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PART 7

RAPHS
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DELTA PAINT SEAL
WITH 1-1/4-INCH
ACME PACKAGING CORPORATION
GALVANIZED STRAP
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USADACS
SIOAC_DEV

Savamna,

| General Tensile Test - US Customary Units

Test type:

Operator name: HAAS

Tensile

Sample Identification: deltal

Interface Type: Data Systems Adapter

| Sample Rate (pts/sec): 18.206 Humidity ( % ): 50
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): 73
Full Scale Load Range (lbs): 20000.0000
Dimensions:
Sample
Width (in) 1.2500
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 12.000
Out of 5 specimens, 0 excluded.
Sample comments: Galvanized banding/Galvanized Delta Seal0 hours aging
Load Stress Displcment % Strain Load Stress Displcment % Strain
at at at at at at at at
Specimen Peak Peak Peak Peak Break Break Break Break
Number (lbs} (psi) (in) (%) (1bs) (psi} (in) (%)
1 5693 130100. 2.6290 131.50 2017 46110. 2.8950 144.70
2 5633. 128800. 1.0450 52.27 2023. 46240 1.2980 64.90
3 5623. 128500. 1.7650 88.25 2800. 64010 2.0010 100.10
4 5666. 129500. 1.5860 79.28 1958. 44740 1.7960 89.80
5 5046 115300. 7305 36.53 3312. 75690 .8678 43.39
Mean: 5532. 126500. 1.5510 77.56 2422. 55360. 1.7720 88.58
Standard
. Deviation: 273. 6244 . L7311 36.56 607. 13870. .7674 38.37
- Stress Displcment % Strain Young’s Energy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break
Number (psi) (in) (%) (ksi) {(1bs-in) {lbs-in)
1 56430 .1410 7.049 1959 87.06 12620
2 71960 1190 5.950 1985 129.20 5908
3 57920 .1153 5.767 1936 89.00 8717
4 67120 1135 5.676 2055 112.40 8097
5 60530 1025 5.126 1961 94.32 3307

Machine Parameters of test:

IL

Instron Corporation

Series IX Automated Materials Testing System 6.03

Test Date: 14 Aug 1996

Sample Type:

ASTM

2747.

287.




Mean: 62790. .1183 5.914 1979. 102.40 7731.

Standard
Deviation: 6561. .0141 .705 46. 18.02 3462.
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Load
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USADACS
SIOAC DEV
Savanna, IL

General Tensile Test - US Customary Units

Test type: Tensile Instron Corporation

Series IX Automated Materials Testing System 6.03
Operator name: HAAS Test Date: 14 Aug 1996
Sample Identification: delta34l Sample Type: ASTM

Interface Type: Data Systems Adapter

Machine Parameters of test:
Sample Rate (pts/sec): 18.206 Humidity ( % ): 50
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): ~ 73
Full Scale Load Range (lbs): 20000.0000

Dimensions:
Sample
Width (in) 1.2500
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 12.000

Out of 3 specimens, 0 excluded.
Sample comments: Galvanized Strap\Galvanized Delta Seal 341 Hours Aging

Load Stress Displcment % Strain Load Stress Displcment % Strain Load
at at at at at at at at at 0.2%
Specimen Peak Peak Peak Peak Break Break Break Break Yield
Number (1bs) (psi) (in) (%) (1lbs) (psi) (in) (%) (1lbs)
5721. 130800. 1.3490 67.47 2132. 48720. 1.6000 80.01 3051.
5856. 133900. .931¢9 46 .60 2322. £3070. .9520 47.60 1702.
5764. 131700. 1.1240 56.21 2333. 53320. 1.7560 87.7%9 2980.
Mean: 5780. 132100. 1.1350 56.76 2262. 51710. 1.4360 71.80 2577.
Standard
Deviation: 69. 1587. .2089 10.45 113. 2586. .4263 21.31 758.
Stress Displcment % Strain Young'’s Energy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break
Number (psi) (in) (%) (ksi) (lbs~-in) (1bs-in)
69730 .1337 €.683 1911 124.80 6597
2 38900 0732 3.662 2009 41.52 3750
3 68110 1190 5.950 2001 116.60 7057
Mean: 58910. .1086 5.432 1974. 94.33 5801.
Standard

Deviation: 17350. .0315 1.576 55. 45.92 1791.
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USADACS
SIOAC_DEV

Savanna, IL

General Tensile Test - US Customary Units

Test type: Tensile Instron Corporation
Series IX Automated Materials Testing System 6.03
Operator name: HAAS Test Date: 14 Aug 1996

Sample Identification: delta732 Sample Type: ASTM

Interface Type: Data Systems Adapter

Machine Parameters of test:
Sample Rate (pts/sec): 18.206 Humidity ( % ): 50
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): 73
Full Scale Load Range (lbs): 20000.0000

Dimensions:
Sample
Width (in) 1.2500
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 12.000

Out of 3 specimens, 0 excluded.
Sample comments: Galvanized Strap\Galvanized Delta Seal 732 Hours Aging

Load Stress Displcment % Strain Load Stress Displcment % Strain Load
at at at at at at at at at 0.2%
Specimen Peak Peak Peak Peak Break Break Break Break Yield
Number (1bs) (psi) (in) (%) (1bs) (psi) (in) (%) (1bs)
5872. 134200. .7232 36.16 2065. 47210. .7433 37.17 3028.
5594. 127900. .4504 22.52 2228. 50930. 1.0450 52.27 2495.
5611. 128200. 1.2520 €62.62 1886. 43100. 1.7740 88.71 2179.
Mean: 5692. 130100. .8086 40.43 2060. 47080. 1.1880 59.38 2567.
Standard
Deviation: 156. 3557. .4077 20.39 171. 3917. .5299 26.49 429.
Stress Displcment % Strain Young’s Energy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break
Number (psi) (in) (%) (ksi) (lbs~-in) (lbs-in}
1 69210 1227 6.133 1527 144.70 3315
2 57020 1263 6.316 1794 91.25 3820
3 49820 1776 8.880 1526 79.48 6850
Mean: 58680. .1422 7.110 1616. 105.20 4662.
Standard

Deviation: 9800. .0307 1.535 154. 34.79 1912.
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USADACS
SIOAC_DEV

Savanna, IL

General Tensile Test - US Customary Units

Test type: Tensile Instron Corporation
Series IX Automated Materials Testing System 6.03
Operator name: HAAS Test Date: 14 Aug 1996

Sample Identification: delt1140 Sample Type: ASTM

Interface Type: Data Systems Adapter

Machine Parameters of test:
Sample Rate (pts/sec): 18.206 Humidity ( % ): 50
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): 73
Full Scale Load Range (lbs): 20000.0000

Dimensions:
Sample
Width (in) 1.2500
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 12.000

Out of 3 specimens, 0 excluded.

Sample comments: Galvanized Strap\Galvanized Delta Seal 1140 Hours Aging

Load Stress Displcment % Strain Load Stress Displcment % Strain Load

at at at at at at at at at 0.2%
Specimen Peak Peak Peak Peak Break Break Break Break Yield
Number (1bs) (psi) (in) (%) (lbs) (psi) (in) (%) {1bs)

1 5688. 130000. .5401 27.01 2539. 58040. .7799 39.00 2501.

2 5655. 129300. 1.1660 58.31 2186. 49970. 1.5230 76.16 1686.

3 5846. 133600. .6573 32.86 2246. 51330. .9063 45.31 29504.
Mean: 5730. 131000. .7879 39.39 2324. 53110. 1.0700 53.49 2364.
Standard
Deviation: 102. 2326. .3329 16.64 189. 4324, .3977 19.89 621.

Stress Displcment % Strain Young’s Energy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break -
Number (psi) (in) (%) (ksi) (lbs~-in) (lbs-in)
1 57170 1062 5.309 1738 91.00 3218
2 38530 .1172 5.85% 1622 48.03 5715
3 66370 .1098 5.493 1647 124.80 4004
Mean: 54030. 1111 5.554 1669. 87.93 4312.
Standard

Deviation: 14190. .0056 .280 61. 38.46 1277.
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USADACS
SIOAC DEV

Savanna,

General Tensile Test - US Customary Units

Test type: . Tensile

Operator name: HAAS

Sample Identification: delt1497
Interface Type: Data Systems Adapter
Machine Parameters of test:
Sample Rate (pts/sec): 18.2
Crosshead Speed (in/min ): 2.0

06
000

Full Scale Load Range (lbs): 20000.0000

Dimensions:
Sample
Width (in) 1.2500
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 12.000

Out of 3 specimens, 0 excluded.

Sample comments: Galvanized Strap\Galvanized Delta Seal

IL

ain

k

Instron Corporation
Series IX Automated Materials Testing System 6.03
Test Date: 14 Aug 1996

Sample Type: ASTM

Humidity ( % ): 50
Temperature (deg. F): 73

1497 Hours Aging

Load

at

Break
(1bs)

1985.

163.

% Strain
at 0.2%
Yield

(%)

45

3

Young’s
Modulus

Load Stress Displcment % Str
at at at at
Specimen Peak Peak Peak Peal
Number (1bs) (psi) (in) (%)
1 5563. 127200. .5786 28.93
2 5737. 131100. .5493 27.46
3 5678. 129800. .6316 31.58
Mean: 5659. 129400. .5865 29.32
Standard
Deviation: 88. 2021. .0418 2.09
Stress Displcment
at 0.2% at 0.2%
Specimen Yield Yield
Number (psi) (in)
6724 0348
78190 1446
3 70730 .1282
Mean: 51880. .1025
Standard
Deviation: 39290. .0592

5.126

2.962

1500.

54.

Stress Displcment % Strain Load
at at at at 0.2%
Break Break Break Yield
(psi) (in) (%) (1lbs)
520 .9081 45.41 294.2
600 5639 28.20 3421.0
010. 1.0050 50.26 3095.0
380. .8257 41.28 2270.0
735. .2319 11.59 1719.0
Energy Energy
at at
Yield Break
(1bs-in) (1bs-in)
2.054 3605.
193.000 231s.
159.300 4106.
118.100 3342.
101.900 924.




S

Ib

Load

6.00E+@3

4.0BE+03

2.8BE+03

6.00E-80

DELT1497 ALL
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1-1/4-INCH
ACME PACKAGING CORPORATION
GALVANIZED STRAP
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USADACS
SIOAC_DEV

Savanna,

General Tensile Test - US Customary Units

Tensile

Test type:

Operator name: HAAS

Sample Identification: age0

Interface Type: Data Systems Adapter

Machine Parameters of test:

IL

Instron Corporation

Series IX Automated Materials Testing System 6.03

Test Date:

Sample Type: ASTM

15 Aug 1996

Sample Rate (pts/sec): 18.206 Humidity ( % ): 50
Crosshead Speed (in/min ): 2.0000 Temperature {(deg. F): 73
Full Scale Load Range (lbs): 20000.0000
Dimensions:
Sample
Width (in) 1.2500
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 12.000
Out of 5 specimens, 2 excluded.
Sample comments: Galvanized Strap, 0 Hours Aging Samples 3 and 5 Slipped
Load Stress Displcment % Strain Load Stress Displcment % Strain Load
at at at at at at at at at 0.2%
Specimen Peak Peak Peak Peak Break Break Break Break Yield
Number (1bs) (psi) (in) (%) (1bs) (psi) (in) (%) (1bs)
1 6399. 146300. .8935 44.67 2539 58030 1.011 50.53 3060
2 7136 163100. 2.4370 121.80 2652 60610 2.761 138.00 3829
*Excluded* 6668 152400. 2.0320 101.60 2179 49800 3.413 170.60 3227
4 6953 158900. 2.4640 123.20 2856 65280 2.801 140.10 3152.
*Excluded* 6700 153100. 2.67%0 133.90 2254 51520 3.704 185.20 2851
Mean: 6829. 156100. 1.9320 96.58 2682. 61310, 2.191 109.50 3347.
Standard
Deviation: 384. 8766. .8991 44 .96 161. 3675. 1.022 51.12 420.
Stress Displcment % Strain Young’s Energy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break
Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in)
1 69950 1520 7.598 2211 110.80 5225
2 87530 .1062 5.308 2515 148.80 16380
*Excluded* 73760 1227 6.133 2666 103.70 15540
4 72040 1538 7.690 2656 98.43 16050
*Excluded* 65160 0824 4.119 2536 85.43 18690.




Mean: 76510. L1373 6.866 2461. 119.30 12550.

Standard
Deviation: 9600. .0270 1.349 227. 26.24 6348.




Ibs

Load

6.080E+@3

4.00E+B3

2.06E+03

0.00E-08

AGED

h
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USADACS
SIOAC DEV
Savanna, IL

General Tensile Test - US Customary Units

Test type: Tensile

Operator name: HAAS

Sample Identification: age34l

Interface Type: Data Systems Adapter

Machine Parameters of test:
Sample Rate (pts/sec): 18.206
Crosshead Speed (in/min ): 2.0000
Full Scale Load Range (lbs): 20000.0000

Dimensions:
Sample
Width (in) 1.2500
Thickness (in) .03500
Spec gauge len {(in) 2.0000
Grip distance: (in) 12.000

Out of 2 specimens, 1 excluded.
Sample comments: Galvanized Strap, 341 Hours Aging

Instron Corporation

Series IX Automated Materials Testing System 6.03

Test Date: 15 Aug 1996

Sample Type: ASTM

Humidity ( % ): 50
Temperature (deg. F): 73

Sample #1 was malfuction

-.5382
2511.0000

2511.0000

Load Stress Displcment % Strain Load Stress Displcment % Strain
at at at at at at at at
Specimen Peak Peak Peak Peak Break Break Break Break
Number (1bs) (psi) (in) (%) (1bs) (psi) (in) (%)
*Excluded* 4.838 110.6 .0128 .6408 4.838 110.6 .0128 .6408
2 6979.000 159500.0 1.6400 82.0200 3044.000 69570.0 1.9610 98.0400
Mean: 6979.000 159500.0 1.6400 82.0200 3044.000 69570.0 1.9610 98.0400
Standard
Deviation: ~-=---em---  mmmeeeeeen ceecbel crmcecmen mmrmemmems ommcricen fcccmmccct ccmddema-
Stress Displcment % Strain Young’s Enexgy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break
Number (psi) (in) (%) (ksi) (lbs-in) {lbs-in)
*Excluded* -12.30 .0146 .7323 .0000 -.0015 -.001
2 57400.00 .0769 3.8450 2146.0000 74.3200 11690.000
Mean: 57400.00 .0769 3.8450 2146.0000 74.3200 11690.0000
Standard
Deviation: ===-=-=--w- cemececere eemeccccoe cccmedceel eemmemcmen mmeeeeee-




AGE341 SPEC # @2

6.00E+83

4.00E+03

Ibs

Load

2.68E+03

0.08E-00

0.10 2.30 .56 0.78 2.98 1.10 1.30 1.50 1.78 1.908

Displacement Gin




Savanna,

USADACS
SIOAC_DEV

General Tensile Test - US Customary Units

Test type:

Tensile

Operator name: HAAS

Sample Identification: aged34il

Interface Type: Data Systems Adapter

Machine Parameters of test:

IL

Instron Corporation
Series IX Automated Materials Testing System 6.03
Test Date: 15 Aug 19596

Sample Type: ASTM

Sample Rate (pts/sec): 18.206" Humidity ( % ): 50
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): 73
Full Scale Load Range (lbs): 20000.0000
Dimensions:
Sample
Width (in} 1.2500
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 12.000
Qut of 2 specimens, 0 excluded.
Sample comments: Galvanized Strap, 341 Hours Aging
Load Stress Displcment % Strain Load Stress Displcment % Strain Load
at at at at at at at at at 0.2%
Specimen Peak Peak Peak Peak Break Break Break Break Yield
Number {1bs) (psi) (in) (%) (1bs) (psi) (in) (%) (1bs)
1 7032 160700. 1.723 86.14 2414 55170 1.921 96.03 3231
2 7037 160900. 2.320 116.00 3032. 69300. 2.439 121.%0 3005.
Mean: 7035. 160800. 2.021 101.10 2723. 62240. 2.180 109.00 3118.
Standard
Deviation: 4. 87. .422 21.10 437. 9993. .366 18.32 160.
Stress Displcment % Strain Young’s Energy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break
Number (psi) {in) (%) (ksi) (lbs-in) (1bs-in)
1 73850 0989 4,943 2106 121.5 11600
2 68690 0870 4.852 1787 124.4 14120
Mean: 71270. .0880 4.898 1946. 122.9 12860.
Standard
Deviation: 3650. L0013 . 065 225. 2.0 1784.




bs

Load

6.8BE+83

4.00E+03

2.080E+83

6.08E-00

AGED341 ALL

1]
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USADACS
SIOAC_DEV
Savanna, IL

General Tensile Test - US Customary Units

Test type: Tensile

Operator name: HAAS
Sample Identification: aged732

Interface Type: Data Systems Adapter

Machine Parameters of test:

Instron Corporation
Series IX Automated Materials Testing System 6.03
Test Date: 15 Aug 1996

Sample Type: ASTM

Sample Rate (pts/sec): 18.206 Humidity ( % ): 50
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): 73
Full Scale Load Range (lbs): 20000.0000
Dimensions:
Sample
Width (in) 1.2500
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 12.000
Out of 3 specimens, 1 excluded.
Sample comments: Galvanized Strap: 732 Hours Aging
Load Stress Displcment % Strain Load Stress Displcment % Strain Load
at at at at at at at at at 0.2%
Specimen Peak Peak Peak Peak Break Break Break Break Yield
Number (1bs) (psi) (in) (%) (1bs) {psi) (in) (%) (1bs)

1 6563 150000. 063 103.20 6407. 146500. 2.265 113.2 2391
*Excluded* 6536 149400. 2.115 105.70 2321 53060. 2.92¢9 146.5 2176.

3 6757 154400. 587 79.37 2461 56250. 2.766 138.3 3493
Mean: 6660. 152200. 1.825 91.27 4434. 101400. 2.516 125.8 2942,
Standard
Deviation: 137. 3128. .337 16.83 2790. 63780. .355 17.7 779.

Stress Displcment % Strain Young’s Energy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break
Number (psi) (in) (% (ksi) (1bs-in) (lbs-in)
1 54650 0732 .662 2392. 63.83 12340
*Excluded* 49740 0769 .845 2325. 55.10 12700
3 79850 0934 .669 2301 131.70 15750
Mean: 67250. .0833 165 2346. 97.74 14040.
Standard
Deviation: 17810. .0142 .712 64. 47.97 2415.




S

b

Load

6.086E+83

4.86E+03

2.80E+83

0.00E-20

AGED732
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USADACS
SIOAC_DEV
Savanna, IL

General Tensile Test - US Customary Units

Tensile

Test type:

Operator name: HAAS

Sample Identification: aged

Interface Type: Data Systems Adapter
Machine Parameters of test:

Instron Corporation
Series IX Automated Materials Testing System 6.03
Test Date: 15 Aug 1996

Sample Type: ASTM

Sample Rate (pts/sec): 18.206 Humidity ( % ): 50
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): 73
Full Scale Load Range (lbs): 20000.0000
Dimensions:
Sample
Width (in) 1.2500
Thickness (in) .03500
Spec gauge len {in) 2.0000
Grip distance: (in) 12.000
Out of 3 specimens, 1 excluded.
Sample comments: Galvanized Banding: 1140 Hours Aging
Load Stress Displcment % Strain Load Stress Displcment % Strain Load
at at at at at at at at at 0.2%
Specimen Peak Peak Peak Peak Break Break Break Break Yield
Number (1bs) (psi) {in) (%) (1lbs) (psi) (in) (%) (lbs)
*Excluded* 6306 144100. 2.300 115.00 2403 54930 2.971 148.60 3156

2 6914 . 158000. 3.140 157.00 2801 64020 3.325 166.20 2769.

3 6946 . 158800. 1.549 77.45 3005 68690 1.706 85.32 2403
Mean: 6930. 158400. 2.344 117.20 2903. 66360. 2.516 125.80 2586.
Standard
Deviation: 23. 521. 1.125 56.25 145. 3302. 1.144 57.22 259.

Stress Displcment % Strain Young’s Energy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break
Number (psi) (in) (%) (ksi) (lbs-in) (1bs-in)
*Excluded* 72140. 0897 4.486 2146. 115.20 15930
2 63290. 0806 4,028 2486 81.89 19120
3 54930. 0732 3.662 2161. 67.63 10330
Mean: 59110. .0769 3.845 2323. 74.76 14720.
Standard
Deviation: 5909. .0052 .259 229. 10.08 6218.




Ibs

L.oad

6.0BE+@3

4.06E+03

2.00E+83

©.00E-08
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USADACS
SIOAC DEV
Savanna, IL

General Tensile Test - US Customary Units

Tensile

Test type:

Operator name: HAAS

Sample Identification: agedil497

Interface Type: Data Systems Adapter
Machine Parameters of test:

Instron Corporation
Series IX Automated Materials Testing System 6.03
Test Date: 15 Aug 1996

Sample Type: ASTM

Sample Rate (pts/sec): 18.206 Humidity ( % ): 50
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): 73
Full Scale Load Range (1lbs): 20000.0000
Dimensions:
Sample
Width (in) 1.2500
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 12.000
Out of 3 specimens, 0 excluded.
Sample comments: Galvanized Strap: 1497 Hours Aging
Load Stress Displcment % Strain Load Stress Displcment % Strain Load
at at at at at at at at at 0.2%
Specimen Peak Peak Peak Peak Break Break Break Break Yield
Number (1bs) (psi) (in) (%) (lbs) (psi) {in) (%) (1bs)
6946 158800. 2.076 103.80 2672 61080 2.25% 113.00 2059
7054 161200. 1.223 61.15 2503 66360 1.613 80.65 2833
7000 160000. 1.399 69.94 2763 63160 1.791 89.53 2871
Mean: 7000. 160000. 1.566 78.30 2780. 63530. 1.888 94.38 2588.
Standard
Deviation: 54. 1229. .450 22.53 116. 2661. .334 16.69 458.
Stress Displcment % Strain Young’s Energy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break
Numbexr (psi) (in) (%) (ksi) (lbs-in) (1bs-in)
1 47070 0659 3.296 2245 50.85 13770
64760 0806 4.028 2694. 79.75 9696
65620 0952 4.760 2017. 101.80 10600
Mean: 59150. .0806 4.028 2319. 77.47 11360.
Standard
Deviation: 10470. .0146 .732 344. 25.56 2137.




AGED1497 ALL
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STANLEY GALVANIZED
SEAL WITH 1-1/4-INCH
ACME PACKAGING CORPORATION
GALVANIZED STRAP
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USADACS
SIOAC_DEV
L

Savamna,

General Tensile Test - US Customary Units

Test type: Tensile
Operator name: HAAS
Sample Identification: GALVO

Interface Type: Data Systems Adapter
Machine Parameters of test:

Instron Corporation

Series IX Automated Materials Testing System 6.03

Test Date:

Sample Type:

15 Aug 1996

ASTM

2444.

284.

Sample Rate (pts/sec): 18.206 Humidity ( % ): 50
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): 73
Full Scale Load Range (lbs): 20000.0000
Dimensions:
Sample
Width (in) 1.2500
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 12.000
Out of 5 specimens, 0 excluded.
Sample comments: Galvanized Strap\Galvanized Seal O Hours Aging
Load Stress Displcment % Strain Load Stress Displcment % Strain
at at at at at at at
Specimen Peak Peak Peak Peak Break Break Break Break
Number (1bs) (psi) (in) (%) (lbs) (psi) (in) (%)
1 5231. 119600. 1.3400 67.01 2183 49890 1.3710 68.57
2 4903. 112100. .7214 36.07 1651 37730 .7378 36.89
3 4478. 102400. .5273 26.36 1871 42760 .5676 28.38
4 5656. 129300. 2.3440 117.20 2108 48170 2.3560 117.80
s 5452. 124600. .8147 40.74 2718 62060 1.1440 57.21
Mean: 5144. 117600. 1.1490 57.47 2105. 48120. 1.2350 61.77
Standard
Deviation: 465. 10630. L7322 36.61 400. 9140. .7030 35.15
Stress Displcment % Strain Young’s Energy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break
Number (psi) (in) (%) (ksi) (lbs-in) (1bs-in)
1 57630. 0897 4.486 2015 84.39 5796
2 46080. L1117 5.584 2048 56.06 2354
3 63290 1611 8.056 1937 108.60 1735
4 53460. 1080 5.401 1866 78.53 11110
5 58860. 1062 5.309 2183 81.68 4932.




Mean: 55860. L1153 5.767 2010. 81.84 5185.

Standard
Deviation: 6494 . .0269 1.347 120. 18.68 3723.




Ibs

6.080E+83
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USADACS
SIOAC_DEV
Savanna, IL

General Tensile Test - US Customary Units

Tensile

Test type:

Operator name: HAAS

Sample Identification: gstrap0

Interface Type: Data Systems Adapter

Machine Parameters of test:

Instron Corporation
Series IX Automated Materials Testing System 6.03
Test Date: 15 Aug 1996

Sample Type: ASTM

Sample Rate (pts/sec): 18.206 Humidity ( % ): S0
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): 73
Full Scale Load Range (lbs): 20000.0000
Dimensions:
Sample
width (in) 1.2500
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 12.000
Out of 5 specimens, 1 excluded.
Sample comments: Galvinized Strap\ 0 Hours Aging
Load Stress Displecment % Strain Load Stress Displcment % Strain Load
at at at at at at at at at 0.2
Specimen Peak Peak Peak Peak Break Break Break Break Yield
Numbexr (1bs) (psi) (in) (%) (1bs) (psi) (in) (%) (1bs)
1 6733 153900. 2.096 104.80 2527. 57770. 2.137 106.80 3312
2 5789 132300. 1.767 88.34 3702 84610 1.889 94 .47 2066
3 6907 157900. 1.853 92.64 2722 62220 1.906 95.30 2409
*Excluded* 6753 154400. 2.693 134.70 2266 51730 3.083 154.20 2656
5 6922 158200. 3.072 153.60 2861. 65390 3.250 162.50 3061
Mean: 6588. 150600. 2.197 109.90 2953. 67500. 2.295 114.80 2712.
Standard
Deviation: 539. 12330. .600 29.9¢ 518. 11830. .646 32.31 575.
Stress Displcment % Strain Young's Energy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break
Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in)
1 75700 1153 5.767 2418 117.00 11450
2 47220 6408 32.040 1485 82.95 6255
3 55070. 0861 4.303 2794 58.02 10650
*Excluded* 60700. 0732 3.662 2881 67.24 16440
5 69960. 0824 4.119 2839 89.17 17620




Mean:

Standard

Deviation:

61990.

13130.

L2311

.2735

11.560

13.680

2384.

628.

86.77

24.21

11490.

4678.




GSTRAPB
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SIGNODE PAINTED SEAL
WITH 3/4-INCH
ACME PACKAGING CORPORATION
GALVANIZED STRAP 34HOC

7-5




USADACS
SIOAC_DEV

Savanna, IL

General Tensile Test - US Customary Units

Test type: Tensile Instron Corporation
Series IX Automated Materials Testing System 6.03
Operator name: HAAS Test Date: 15 Aug 1996

Sample Identification: SIG2-1-4 Sample Type: ASTM

Interface Type: Data Systems Adapter

Machine Parameters of test:
Sample Rate (pts/sec): 18.206 Humidity ( % ): 50
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): 73
Full Scale Load Range {lbs): 20000.0000

Dimensions:
Sample
Width (in) .75000
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 8.5000

Out of 5 specimens, 0 excluded.

Sample comments: 3/4 Inch Galvanized Banding/2-1/4 Inch Signode Clip. 0 Hours Aging

Load Stress Displcment % Strain Load Stress Displcment % Strain Load
at at at at at at at at at 0.2%
Specimen Peak Peak Peak Peak Break Break Break Break Yield
Number (1bs) (psi) (in) (%) (1bs) (psi) (in) (%) {1bs)
1 3116. 118700. .5474 27.37 1148.0 43740. 1.611 80.56 1512
2 2860. 109000. .2783 13.91 968.7 36900. 3.270 163.50 1794
3 3075. 117200. .4943 24.72 1297.0 49400. 1.822 91.09 1486.
4 3004. 114400. .3149 15.75 1184.0 45110 1.172 58.59 1661
5 3127. 1198100. .3570 17.85 1076.0 41000 1.635 81.75 1808
Mean: 3036. 115700. .3984 19.92 1135.0 43230. 1.902 95.09 1652.
Standard
Deviation: 110. 4182. L1167 5.84 122.3 4659. .801 40.05 152.
Stress Displcment % Strain Young's Energy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break
Number (psi) {in) (%) (ksi) {1bs-in) (lbs-in)

1 s

2 6.316 2040. 69.32 5513.
3 56630. .1007 5.035 2223. 45.44 3566.
4 5.767 2382. 52.80 2239.
5 5.401 2198. 65.83 2929.




Mean: 62950. L1124 5.621 2206. 56.21 3542.

Standard
Deviation: 5777. .0095 .474 122. 10.78 1221.
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USADACS
SIOAC_DEV
Savanna, IL

General Tensile Test - US Customary Units

Test type: Tensile Instron Corporation
Series IX Automated Materials Testing System 6.03
Operator name: HAAS Test Date: 15 Aug 1996

Sample Identification: 3-4GALV1 Sample Type: ASTM

Interface Type: Data Systems Adapter

Machine Parameters of test:
Sample Rate (pts/sec): 18.206 Humidity ( % ): 50
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): 73
Full Scale Load Range (1lbs): 20000.0000

Dimensions:
Sample
Width (in) .75000
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 8.5000
Out of 5 specimens, 0 excluded.
Sample comments: 3/4 Inch Galvanized Banding\No Seal 0 Hours Aging 0 Hours Aging
Load Stress Displcment % Strain Load Stress Displcment % Strain Load
at at at at at at at at at 0.2%
Specimen Peak Peak Peak Peak Break Break Break Break Yield
Number (1bs) (psi) (in) (%) (1bs) (psi) (in) (%) (1bs)

1 4034. 153700. .8422 42.11 1487. 57020. .9191 45.95 2199.

2 3967. 151100. 1.0780 53.92 1615. 61510. 1.3050 65.27 2030.

3 4044. 154100. .8971 44 .86 1640. 62480. 1.1190 55.93 2168.

4 4013. 152900. .7525 37.62 1599. 60920. 1.0230 51.17 2481.

5 4013. 152900. .8935 44 .67 1363. 51940. 1.1280 56.39 2455.
Mean: 4014. 152900. .8927 44 .64 1543. 58770. 1.0990 54.94 2267.
Standard
Deviation: 30. 1125. L1191 5.95 114. 4349. .1431 7.15 195. .

Stress Displcment % Strain Young'’s Energy Energy ~
at 0.2% at 0.2% at 0.2% Modulus at at

Specimen Yield Yield Yield Yield Break

Number (psi) (in) (%) (ksi) (lbs-in) (lbs-in)




Mean:

Standard

Deviation:

86340.

7422.

.0828

.0082

4.138

.411

3575.

85.

64.33

3792.




lbs

L.oad

3-46GALV1

4.00E+03

3.00E+@3

2.09E+83

1.06E+B3

0.00E-00

0.10 8.30

0. 50

Displacement

0.70

in)

8.90

1.10

1.30




SIGNODE PAINTED AUTO SEAL
WITH 3/4-INCH
ACME PACKAGING CORPORATION
GALVANIZED STRAP 34AHP
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USADACS
SIOAC_DEV
Savanna, IL

General Tensile Test - US Customary Units

Tensile

Test type:

Operator name: HAAS

Sample Identification: SIG34AHP

Interface Type: Data Systems Adapter

Machine Parameters of test:

Instron Corporation
Series IX Automated Materials Testing System 6.03
Test Date: 15 Aug 1996

Sample Type: ASTM

Sample Rate (pts/sec): 18.206 Humidity ( % ): 50
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): 73
Full Scale Load Range (lbs): 20000.0000
Dimensions:
Sample
Width (in) .75000
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 8.5000
Out of 5 specimens, 0 excluded.
Sample comments: 3/4 Inch Galvanized Strap\l-1/2 Inch Signode Clip: 34AHP 0 Hours Aging
Load Stress Displcment % Strain Load Stress Displcment % Strain Load
at at at at at at at at at 0.2%
Specimen Peak Peak Peak Peak Break Break Break Break Yield
Number (1lbs) (psi) (in) (%) (1bs) (psi) (in) (%) (1bs)
1 3270. 124600. 2636 13.180 1178.0 44890. 3003 15.01 1665
2 3490 133000. 2838 14.190 1214.0 46260. 2966 14.83 2250
3 3316 126300. 2453 12.270 1189.0 45280. L2911 14.56 1911
4 2701. 102900. .1886 9.429 1009.0 38450. 4815 24.08 1665
5 2696. 102700. 1996 9.978 906.7 34540. 4833 24.17 1752
Mean: 3094. 117900. .2362 11.810 1099.0 41880. .3706 18.53 1849.
Standard
- Deviation: 371. 14130. .0410 2.048 134.8 5134. .1022 5.11 246.
- Stress Displcment % Strain Young's Energy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break
Numbexr (psi) (in) (%) (ksi) (1bs-in) (1bs-in)
1 63440 .0751 3.753 3222 40.12 693.1
2 85700 0861 4.303 3596 63.89 731.0
3 72810 .0806 4.028 3238 51.15 691.5
4 63440 0769 3.845 2697 46.02 884.0
S €6760 0824 4.119 2712 51.21 879.6




Mean: 70430. .0802 4.010 3093. 50.48 775.9

Standard
Deviation: 9355. .0044 .219 385. 8.77 98.0




Ibs

Load

3.08E+03

2.08E+83

1.08E+03

0.86E-00

SIG34AHP

ALL

.19

0.20 0.30 0.40

Displacement

anm




USADACS

SIOAC DEV
Savanna, IL
General Tensile Test - US Customary Units
Test type: Tensile Instron Corporation
Series IX Automated Materials Testing System 6.03
Operator name: HAAS Test Date: 15 Aug 1996
Sample Identification: GAL34AHP Sample Type: ASTM
Interface Type: Data Systems Adapter
Machine Parameters of test:
Sample Rate (pts/sec): 18.206 Humidity ( % ): 50
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): 73
Full Scale Load Range (lbs): 20000.0000
Dimensions:
Sample
width (in) .75000
Thickness (in) .03500
Spec gauge len (in) 2.0000
Grip distance: (in) 8.5000
Out of 5 specimens, 0 excluded.
Sample comments: 3/4 Inch Galvanized Strap 34AHP\No Seal 0 Hours Aging34AHP 0 Hours Aging
Load Stress Displcment % Strain Load Stress Displcment % Strain Load
at at at at at at at at at 0.2%
Specimen Peak Peak Peak Peak Break Break Break Break Yield
Number (1bs) (psi) (in) (%) (1bs) (psi) (in) (%) (1bs)
1 3993 152100. 1.1310 56.57 1543 58760. 1.298 64.90 1958
2 3982 151700. .9136 45.68 1343 51150 1.111 55.57 2234
3 3987 151900. 1.0880 54.38 1338 50950 1.326 66.28 2234
4 4013 152900. 8898 44 .49 1625 61890 1.045 52.27 2168
S 3957 150700. .9209 46.05 1430. 54470 1.069 53.46 2204
Mean: 3986. 151900. .9887 49.43 1455. 55440. 1.170 58.50 2160.
Standard
Deviation: 20. 774. .1120 5.60 126. 4799. .132 6.60 116.
Stress Displcment % Strain Young’s Energy Energy
at 0.2% at 0.2% at 0.2% Modulus at at
Specimen Yield Yield Yield Yield Break
Number (psi) (in) (%) (ksi) (lbs-in) {lbs-in)
1 74580 .0714 3.570 3283 52.17 4514
2 85120 .0751 3.753 3462. 64.07 3872.
3 85120 .0714 3.570 3527. 62.66 4643
4 82590 .0732 3.662 3497 60.30 3661
5 83950 .0769 3.845 3451. 63.14 3669




Mean:

Standard

Deviation:

82270.

4426.

.0736

.0024

3.680

.119

3444.

95.

60.47

4072.

472,




S

b

Load

4.80E+03

3.0BE+@3

2.00E+83

1.08E+@3

0.060E-00

GAL34AHP

0.10

9.50 8.70

Displacement

Gin

0.90

1.

10

1.30
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DELTA PAINTED SEAL SUMMARY

Hours Aging Average Load Standard Deviation
0 5532 273
341 5780 69
732 5692 156
1141 5730 102
1497 5659 88
1-1/4 INCH ACME GALVANTZED STRAP SUMMARY
Hours Aging Average Load Standard Deviation.
0 6829 384
341 7016 32
732 6660 137
1141 6930 23
1497 7000 54

SUMMARY OF STRAPPING EXPOSED TQO 0 HOURS AGING

Description Average Load Standard Deviation
1-1/4" Galv w/Delta Seal 5532 273
1-1/4" Galv/No Seal 6829 384
1-1/4" Galv w/Stanley Seal 5144 465
1-1/4" Galv/No Seal 6588 539
3/4" Galv w/Seal 34HOC 3036 110
3/4" Galv/No Seal 34HOC 4014 30
3/4" Galv w/Seal 34AHP 3094 371

3/4" Galv/No Seal 34AHP 3986 20




Steel Strapping Evaluation

SAMPLES AND RESULTS
1. 1-1/4" Galvanized Strapping/Delta Painted Seal
0 Hours Accelerated Aging

Sample Maximum Load (1bs.) Stress si
1 5693 130,100
2 5633 128,800
3 5623 128,500
4 5666 129,500
5 5046 115,300
Avg 5532 (273)* 126,500 (6244)*

2. 1-1/4" Galvanized Strapping/Delta Painted Seal
341 Hours Accelerated Aging

Sample Maximum Load (lbs.) Stress si
1 5721 130,800
2 5856 133,900
3 5764 131,700
Avg 5780 (69)* 132,100 (1587)*

3. 1-1/4" Galvanized Strapping/Delta Painted Seal
732 Hours Accelerated Aging

Sample Maximum Load (lbs.) Stress (psi)

1 5872 134,200
2 5594 127,900
3 5611 128,200
Avg 5692 (156)* 130,100 (3557)*

Style III

Method of Failure
Seal Opened
Seal Opened
Seal Opened
Seal Opened
Seal Opened

Style III

Method of Failure
Seal Opened
Band Broke @ Seal
Seal Opened

Style III

Method of Failure
Band Broke @ Seal
Seal Opened
Seal Opened

4. 1-1/4" Galvanized Strapping/Delta Painted Seal Style III

1140 Hours Accelerated Aging

Sample Maximum Load (1bs.) Stress si
1 5688 130,000
2 5655 129,300
3 5846 133,600
Avg 5730 (102)* 131,000 (2326)*

5. 1-1/4" Galvanized Strapping/Delta Painted Seal
1497 Hours Accelerated Aging

Sample Maximum Load (lbs.) Stress (psi)
1 5563 127,200
2 5737 131,100
3 5678 129,800
Avg 5659 (88)* 129,400 (2021)*

* Standard Deviation

Method of Failure
Seal Opened
Seal Opened
Seal Opened

Style III

Method of Failure
Seal Opened
Band Broke @ Seal
Seal Opened




6. 1-1/4" Galvanized Strapping/No Seal
0 Hours Accelerated Aging

Sample Maximum Load (1bs.) Stress si
1 6399 146,300
2 7136 163,100
3 Sample Slipped, No Reliable Data
4 6953 158,900
5 Sample Slipped, No Reliable Data
Avg 6829 (384)~* 156,100 (8766)*
7. 1-1/4" Galvanized Strapping/No Seal
341 Hours Accelerated Aging
Sample Maximum Load (lbs.) Stress (psi)
1 6979 159,500
2 7032 160,700
3 7037 160,900
Avg 7016 (32)* 160,367 (757)*

8. 1-1/4" Galvanized Strapping/No Seal
732 Hours Accelerated Aging

Sampile Maximum ILoad (lbs.) Stress si
1 6563 150,000
2 Sample Slipped, No Reliable Data
3 6757 154,400
Avg 6660 (137)* 152,200 (3128)*
9. 1-1/4" Galvanized Strapping/No Seal
1140 Hours Accelerated Aging
Sample Maximum Load (lbs.) Stress si
1 Sample Slipped, No Reliable Data
2 6914 158,000
3 6946 158,800
Avg 6930 (23)* 158,400 (521)%*
10. 1-1/4" Galvanized Strapping/No Seal
1497 Hours Accelerated Aging
Sample Maximum Load (lbs.) Stress si
1 6946 158,800
2 7054 161,200
3 7000 160,000
Avg 7000 (54)* 160,000 (1229)*

* Standard Deviation

Method of Failure
Band Broke @ Jaws
Band Broke @ Jaws

Band Broke @ Center

Method of Failure
Band Broke @ Center
Band Broke @ Center
Band Broke @ Jaws

Method of Failure
Band Broke in Jaws

Band Broke in Jaws

Method of Failure

Band Broke in Center
Band Broke in Center

Method of Failure

Band Broke in Center
Band Broke Near Jaws
Band Broke in Center




11.

12.

13.

14.

1-1/4" Acme Galvanized Strapping/Stanley Galvanized Seal

Stress si
119,600
112,100
102,400
129,300
124,600
117,600

Stress si
153,900
132,300
157,900

Sample Slipped, No Reliable Data

154,400
150,600

Method of Failure

Stripped Band @ Seal
Stripped Band @ Seal
Stripped Band @ Seal
Stripped Band @ Seal
Stripped Band @ Seal

(10,365) *

Strap accompanied #11

Method of Failure
Band Broke in Jaws
Band Broke in Jaws
Band Broke @ Jaws

Band Broke Near Jaws

(12,330) *

3/4" Galvanized Strapping/Signode Painted Clip (2-1/4" in length) 34HOC

0 Hours Accelerated Aging
Sample Maximum Load (1bs.)

1 5231

2 4903

3 4478

4 5656

5 5452

Avg 5144 (465)*
1-1/4" Acme Galvanized Strapping/No Seal
0 Hours Accelerated Aging
Sample Maximum Load (1bs.)

1 6733

2 5789

3 6907

4

5 6922

Avg 6588 (539)=*

0 Hours Accelerated Aging
Sample Maximum Load (1bs.)

1 3116

2 2860

3 3075

4 3004

5 3127

Avg 3036 (110)*
3/4" Galvanized Strapping/No Seal
0 Hours Accelerated Aging
Sample Maximum Load (ibs.)

1 4034

2 3967

3 4044

4 4013

5 4013

Avg 4014 (30)*

* Standard Deviation

Stress si
118,700
109,000
117,200
114,400
119,100
115,700 (4182)*

Method of Failure

Stripped Band @ Seal
Stripped Band @ Seal
Stripped Band @ Seal
Stripped Band @ Seal
Stripped Band @ Seal

Accompanied #13

Stress si
153,700
151,100
154,100
152,900
152,900
152,900 (1125)*

Method of Failure
Band Broke in Jaws
Band Broke @ Center
Band Broke @ Center
Band Broke @ Center
Band Broke @ Center




15.

16.

3/4" Galvanized Strapping/Signode Painted Auto Clip (1-1/2" in length)

0 Hours Accelerated Aging

Sample

1
2

Ul W

Avg

3/4" Galvanized Strapping/No Seal
0 Hours Accelerated Aging

Sample

1
2

v W

Avg

Maximum Load (1lbs.)

34AHP

Stress (psi)

3270
3490
3316
2701
2696

3094 (371)*

Maximum Load (lbs.)

3993
3982
3987
4013
3957
3986

(20) *

* Standard Deviation

124,600
133,000
129,300
102,900
102,700

Method of Failure
Band Broke @ Jaws
Band Broke @ Seal
Band Broke @ Seal
Seal Opened
Seal Opened

117,900 (14,130)*

Accompanied #15

Stress (psi)

152,100
151,700
151,900
152,900
150,700
151,900 (774)*

Method of Failure
Band Broke @ Center

Band Broke @ Center
Band Broke @ Center
Band Broke @ Center
Band Broke @ Center




MASON & HANGER - SILAS MASON CO., INC.
TEST RESULTS
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MASON & HANGER - SILAS MASON CO., INC.
IOWA ARMY AMMUNITION PLANT

' REPORT OF TEST RESULTS FOR STRENGTH 'OI-"' STEEL STRAPPING
AND STRAPPING SEAL JOINTS

Sealer/Crimper:

 Serial#__ /38 52 Pressure 20 __ psig. Size: 1-1/4"'[___' | .3/4" E
Test Type: - . i
1 New Strap P.O. # 1 Accept [ Reject
D New Seals P.O. # L____l Accept E] Reject
l:, Strapper/Sealer Repair Verification [___] Accept [:] Reject
D Strapper/Sealer Qualification [:l Accept [:J Rejeét
,2] Strapper/Sealer Recertification . Acce:-pt o E:] Reject
Strap Tension Results .. - Sealed Joint Results
TEST THICK- STRAP ELON- . BREAKING ' ' qo.m'r
SAMPLE NESS : WIDTH GATION STRENGTH EFFICIENCY
NUMBER (INCHES) (INCHES) {INCHES) {POUNDS) ’ (POUNDS)
-2 LO34 - . 75.5 _5¢32 3500 S asvooe
s 2 “O3¥ - 754 35 3soo 2400
#_ 3 035 L 7S 375 3 So o dec o

Sampled By:__ T~ Durb,uq #= 20 754 Date: 2-27-9¢ Location: 2 -2/

NAME & BADGE

TestedBy: 7D, Ao lrw 4 /S 72/ Date: 3-7-9¢ Location: / ‘-'?/-/

NAME & BADGE

Due for Next Testing 3— 20 -9 ¢ atlevelI[] 1 m []

Machine Tested On:  Satec Other [_]
Machine Setting: 12K [X Medium [X] 3.0 Pot Speed [ X

Calibration Void Date: ## -23 - ¥4

Remarks FP‘G"’I l/\“?e 2"@/ C&M: F//_:QMM /4}‘/45

Used Zarie Sigmode Clws Ff Thls Test

3d HoC

QC-190 (Rev. 7) (5/94)




MASON & HANGER - SILAS MASON CO., INC.
IOWA ARMY AMMUNITION PLANT

' REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING

AND STRAPPING SEAL JOINTS
Sealer/Crimper:

NAME & BADGE

Due for Next Testing 3— 7-9 &

Satec
12K

Calibration Void Date: 4~ - 23 - 9¢

atlevel I ] I[X w []
Other [_]

Medium

Machine Tested On:

Machine Setting: 3.0 Pot Speed

Remarks frowr ZLriw<e 2 -0/ Coors

Serial#_ /3 &S 3 Pressure 50 psig. Size: 1-1/4" D - 3/8"
Test Type: .
L1 New Strap P.O. # [ Accept [ Reject
D New Seals P.O. # l: Accept E] Reject
D Strapper/Sealer Repair Verification l:l Accept D Reject
L:l Strapper/Sealer Qualification D Accept : l: Reject
Strapper/Sealer Recertification & Accept E:l Reject
Strap Tension Resuits , Sealed Joint Results
TEST THICK- STRAP ELON- BREAKING JOINT
SAMPLE NESS WIDTH GATION STRENGTH EFFICIENCY
NUMBER {(INCHES) (INCHES) {INCHES) {POUNDS) (POUNDS)
# ] sl a 75 500 3soco 2¢c 00
z 3 034 _752 L.S31 36 OO 270
= 3 .33 - 752 .S 3¢ 000 2Seo
Sampled By: J". Durbisv, £ 20754 Date: 2 =/9-9L Location: 2 -G 1
NAME & BADGE .
TestedBy:__ /D, Afobr # }S7221 Date: 2-22-9| gcation: /— T

F [ 1204147 af 7765

H.r'cp/ 3/4/'/;1 5’/‘711041’ C//;d:/:/ 7—/11‘3 7:3‘1"-

QC-180 (Rev. 7) (5/94)




MASON & HANGER - SILAS MASON CO., INC.
IOWA ARMY AMMUNITION PLANT

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING
AND STRAPPING SEAL JOINTS

Sealer/Crimper:

Serial # _/ 3 F 52 Pressure Z 2 psig. Size: 1-1/4"|:J 3/4" g
Test Type:
l:] New Strap P.O. # D Accept [:] Reject
D New Seals P.O. # [:] Accept [:] Reject
D Strapper/Sealer Repair Verification (:] Accept E Reject
[:] Strapper/Sealer Qualification :I Accept [:] Reject
@ Strapper/Sealer Recertification \ JE Accept [:] Reject
Strap Tension Results o 4 : Sealed Joint Resuits
TEST THICK- STRAP ELON- BREAKING JOINT
SAMPLE NESS . WIDTH GATION STRENGTH EFFICIENCY
NUMBER (INCHES) (INCHES) (INCHES) (POUNDS) (POUNDS)
2/ _L,035 754 L #37 3300 9500
# 3 =235 7255 ,625 33200 2e00
4 3 L2036 .75% .25 3320 162009

Sampled By:  J. Dw rbhiis 2 20 7s4Pate: /-30-9¢ Location:_ 2 -2 /

NAME & BADGE .

Tested By: D. Aok » /S5r2/ Date: 2 -5 =9¢ Location: [ —F 4~

NAME & BADGE

Due for Next Testing 2-2 2-9& atlevel 1] 03 m[]*
Machine Tested On:  Satec [N Other [_]
Machine Setting: 12K PN Medium [X 3.0 Pot Speed [X]

Calibration Void Date: ¢ ~2 3-924

Remarks fopuy Ljowee 2~0/ CPers /ﬁ'//:&a/-r.vr A156 S

Usre ’Zf/.*/ 5'/'9-’»10/( C/rps A~/ Ttr's 7;;)‘.

QC-180 (Rev. 7) (5/94)




MASON & HANGER - SILAS MASON CO., INC.
IOWA ARMY AMMUNITION PLANT

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING
AND STRAPPING SEAL JOINTS

Sealer/Crimper: .
Serial # /335 A Pressure g0 psig. Size: 1-1/4"D . 34"

Test Type:
[:] New Strap P.O. # [_—_l Accept D Reject
[ New Seals P.O. # [ ] Accept . L1 Reject
D Strapper/Sealer Repair Verification l:] Accept l:] Reject
L__] Strapper/Sealer Qualification [:I Accept L—__J Reject
IX] Strapper/Sealer Recertification [E Accept L-—__l Reject
Strap Tension Results =~ - Sealed Joint Results
TEST THICK- _ STRAP ELON- BREAKING JOINT
SAMPLE NESS WIDTH GATION STRENGTH EFFICIENCY
NUMBER (INCHES) "(INCHES) {INCHES) (POUNDS) {POUNDS)
2/ L O34 . 755 .593 BH 20 26009
# 2 -235 . 755 .573 3go0 0 &2
£ 3 235 755 L5933 Zy 0P 2520

Sampled By:  Jo. DurbiarE2¢ 75% Date: /=/7-9¢ Locationi_2=0 /

NAME & BADGE

Tested By: . Mokr 21572 [ Date: /-/5-9¢ Llocation: J—&%4

NAME & BADGE

Due for Next Testing _/—-25-% ¢& at Level IDG 1] m ]

Machine Tested On:  Satec [X] Other [_|
Machine Setting: 12 K Medium [ 3.0 Pot Speed N

Calibration Void Date: 4 -23- 2 &

Remarks Fyoir Liwe -0 ) Caws F/ /20440 M (S

Use 5'1;"0&/4 %I' Clips F/r/r'fr Tes .

QC-190 (Rev. 7) {(5/94)




MASON & HANGER - SILAS MASON CO., INC.

IOWA ARMY AMMUNITION PLANT =
" REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAFH-;E =
AND STRAPPING SEAL JOINTS =
Sealer/Crimper: . . -
Serial#__ /35 52 Pressure 20 _psig. size: 1-1/4"[ | =d ="
Test Type: - : )
] New Strap P.O. # ] Accept C = = —
[ 1 New Seals P.O. # [ Accept = e
[__] strapper/Sealer Repair Verification ] Accept C = _ =
L__] Strapper/Sealer Qualification - I:] Accept = T-—:':-:~:‘:
E] Strapper/Sealer Recertification . Accept = :“;—_———:-
Strap Tension Results . _ a=Jommmem—

TEST THICK- STRAP ELON- . BREAKING ' JoeEmeTT =
SAMPLE NESS : WIDTH GATION STRENGTH FRIC— =
NUMBER (INCHES) (INCHES) (INCHES) (POUNDS) : POCEEE =
- L O34 ' . 75.S - 5¢2 3500 ) S p—
s 2 O3¥ . 754 a5 3soco G == —_
# 3 035 iy s 375 35S0 O o —

Sampled By:_J7 Dusr b #= 2 0 754 Date: 2-27-9¢ Location:_2 -2

NAME & BADGE

TestedBy: 7D, Adolre 4 /S/2/ Date: 2 —-7-9¢ Location: /— 5~

NAME & BADGE

Due for Next Testing 3—- 210 -9 ¢ atLlevel I[ ] I mJ

Machine Tested On:  Satec [X Other [_]
Machine Setting: 12 K [X Medium [X] 3.0 Pot Speed [ X,

Calibration Void Date: 4+ -23 - &£

Remarks Foont Liv e 2 -0/ Couns FLI20 a0 AFC.S

W e %1,‘1 5’4\’145/e C./l\;aj‘ F,/ TS Ta;?‘_

zd Hor

QC-190 (Rev. 7) (5/94)




MASON & HANGER - SILAS MASON CO., INC.
IOWA ARMY AMMUNITION PLANT

REPORT OF TEST RESULTS FOR STRENGTH dF STEEL STRAPPING
AND STRAPPING SEAL JOINTS

Sealer/Crimper:

Serial #_/ 3852 Pressure 220 psig. Size: 1-1/4"|:] 3/4" [X
Test Type:
D New Strap P.O. # :‘ Accept {: Reject
L__| New Seals P.O. # l:l Accept [: Reject
[___l Strapper/Sealer Repair Verification L__:' Accept [:I Reject
D Strapper/Sealer Qualification :] Accept E:] Reject
[2 Strapper/Sealer Recertification E Accept :] Reject
Strap Tension Results =~ -~ Sealed Joint Results
TEST THICK- STRAP ELON- BREAKING JOINT
SAMPLE NESS WIDTH GATION STRENGTH EFFICIENCY
NUMBER (INCHES) "(INCHES) (INCHES) (POUNDS) (POUNDS)
#* ] 2235 27255 .53/ 3500 200
& 3 2235 =754 .S%3 3Seoo 2820
2 3 L2034 L 754 . S5&=2 2so0 27 @O

Sampled By:. T= [Dierbiwr 220 754 Date: ) =>=%& Location: 2 -0/

NAME & BADGE

Tested By: D Aobr zZ 75727 Date: /-9 -9¢ Location: /—5+#
NAME & BADGE )
Due for Next Testing _/—=/L —9 & atlevel 1IIX] 0[] m[]

Machine Tested On: Satec [{ Other [_]
Machine Setting: 12 K Medium [X] 3.0 Pot Speed [X

Calibration Void Date: #4#-23-2¢

Remarks _Frowmr Live R 01 Cous Ffl204 1, r57¢S

QC-190 (Rev. 7) (5/94)




REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING

Sealer/Crimper:

Serial# /3952

- MASON & HANGER - SILAS MASON CO., INC.

IOWA ARMY AMMUNITION PLANT

AND STRAPPING SEAL JOINTS

. Test Type:

Pressure go psig.

size: 1-1/4"[_|

34" [X]

D New Strap P.O. # l:’ Accept :I Reject
. r_—’ New Seals P.O. # [:] Accept l:l Reject
D Strapper/Sealer Repair Verification D Accept [:I Reject
:, Strapper/Sealer Qualification (:] Accept E___l Reject
IZI Strapper/Sealer Recertification B Accept D Reject
Strap Tension Results ) Sealed Joint Results
TEST THICK- STRAP ELON- BREAKING “JOINT
SAMPLE NESS ~ WIDTH GATION STRENGTH EFFICIENCY
NUMBER (INCHES) (INCHES) (INCHES) (POUNDS) (POUNDS}
- O34 L7532 53/ S40 2 2cC 200
£ 2 Lo34 .75/ .ss0 3420 2729
£ 2 235 752 .S531 3400 2520
Sampled By: J. Duib,ir AF£A20754 Date: /- L—9¢ Location: 2 - O ]
NAME & BADGE :
TestedBy: 7D Adowr #/Ss72 1 Date: /-3 - 9¢ Location:_/ = 2“7
NAME & BADGE
Due for Next Testing_ / —/c - F & atlevel I 0[] w [
Machine Tested On:  Satec Other [_]
Machine Setting: 12 K PN Medium [ 3.0 Pot Speed [X,

Calibration Void Date: 4£ ~23 =925

Remarks Foosmr Ljme 2~0) Cows = /IR0t MF3/4 ]

QC-190 (Rev. 7) (5/94)




MASON & HANGER - SILAS MASON CO., INC.

IOWA ARMY AMMUNITION PLANT

" REPORT OF TEST RESULTS FOR STRENGTH OI-; STEEL STRAPPING
AND STRAPPING SEAL JOINTS

Sealer/Crimper:

Calibration Void Date: -2 2 -9 4

Serial#__19 2 F/ Pressure 72 psig. size: 1-1/4"[ ] 34 (X,
Test Type: o
] New Strap P.O. # ] Accept 1 Reject
[:l New Seals P.O. # l:l Accept :] Reject
|:| Strapper/Sealer Repair Verification |:] Accept [:] Reject
D Strapper/Sealer Qualification |:] Accept 4 :l Reject
. {Z Strapper/Sealer Recertification D Accept |::I Reject
Strap Tension Results Sealed Joint Results
TEST THICK- STRAP ELON- BREAKING JOINT
SAMPLE NESS WIDTH GATION STRENGTH EFFICIENCY
NUMBER {INCHES) {INCHES) (INCHES) {POUNDS) {POUNDS)
=/ _ 22358 753 LSOO 3H4pO 2220
s 2 2235 2 753 ~S56% 3520 222 2
4 3 235 L 753 .593 S4 00 F200
Sampled By: B W\ltizawrs & I4 T4 Date: 2 -22--¢¢location;: JI<o0S-/
NAME & BADGE .
TestedBy: D Aol &£/572{ Date: 2-322-94 Location: /—5#
NAME & BADGE
Due for Next Testing_3-23-96 atlevel I ] 0[] m X<,
Machine Tested On:  Satec [X] Other [_]
Machine Setting: 12K [ Medium [X 3.0 Pot Speed [N

Remarks Frow Liw e 3-05-/) L1/t FL4#OLb Clyg -

Used Torn Sigued<e Cliws FrTHis Test

3L AHP

QC-190 (Rev. 7) (5/94)




MASON & HANGER - SILAS MASON CO., INC.

IOWA ARMY AMMUNITION PLANT

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING

AND STRAPPING SEAL JOINTS

Sealer/Crimper:

i
i

Serial # 2 9227/ Pressure Fo psig. Size: 1-1/4“D 3/4" E
Test Type:
[:] New Strap P.O. # [:] Accept D Reject
[:] New Seals P.O. # E:] Accept [:] Reject
D Strapper/Sealer Repair Verification D Accept [::] Reject
D Strapper/Sealer Qualification [:l Accept D Reject
E Strapper/Sealer Recertification ‘ E\Accept \:] Reject
Strap Tension Results , Sealed Joint Results
TEST THICK- STRAP ELON- BREAKING JOINT
SAMPLE NESS . WIDTH GATION STRENGTH EFFICIENCY
NUMBER {INCHES) (INCHES) (INCHES) {(POUNDS) (POUNDS)
= I O35 752 a2 3500 2y 0O
A 2 035 _7S/ L4 o6 3500 . 330200
a2 3 234 75/ 437 3522 230
Sampled By: &, [ //e e 7~ ' Date: /-23-7#4 Location:_3—2 /

NAME & BADGE

Tested By: ]) Nlohr £~ /S5/2/( Date: /-:2#—9&‘.Lkocation: /= T4

NAME & BADGE

~

Due for Next Testing _Z-24# -7 £ atLevel 1I[] n[] W

Machine Tested On:  Satec Other [_]
Machine Setting: 12K [X Medium [X] 3.0 Pot Speed [X.

Calibration Void Date: #-23 -7 &

Remarks Fooppg Lt 3 =81 Coxs F/ /2007 kTLtb Cha

u)’e'd %/“ (‘//‘/45 Fé" 7—/”3‘ n)‘f— 5/}-(¢¢/¢’

QC-190 (Rev. 7) (5/94)
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MASON & HANGER - SILAS MASON CO., INC.
IOWA ARMY AMMUNITION PLANT

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING

AND STRAPPING SEAL JOINTS
Sealer/Crimper:

Serial# 49299 1 Pressure __ Z O psig. Size: 1-1/4" D 3/4"
Test Type:
l:l New Strap P.O. # [:] Accept l___J Reject
] New Seals P.O. # 1 Accept [ Reject
E Stirapper/Sealer Repair Verification l:] Accept D Reject
D Strapper/Sealer Qualification D Accept [: Reject
E Strapper/Sealer Recertification [X Accept - D Reject
Strap'Tension Results Sealed Joint Results
TEST THICK- STRAP ELON- BREAKING JOINT
SAMPLE NESS . WIDTH GATION STRENGTH EFFICIENCY
NUMBER (INCHES) (INCHES) (INCHES) {POUNDS) (POUNDS)
# I - 2733 275/ L 465 F522 2422
# 3 - 034 .75 cHGF 3520 24e9
£ 32 034 . 752 L5é2 3500 23202

Sampled By: /. Gz [ bra /Fb 2= 7374 4 Date: /7-/5-95 Location:

NAME & BADGE

Tested By:

7). Adobrwr A f5 72 ] Date: /.2 -/ 7-9~ Location:

3-2)
/| =F

NAME & BADGE

Due for Next Testing /= 26— ¢&

Satec [X]

Machine Setting: 12 K [X_

atLlevel I[ ] U] w24
Other E]
Medium [X]

Calibration Void Date: 4 -23-9¢

Machine Tested On:

3.0 Pot Speed [X]

Remarks Fromnr Liwe 3-21 Ff The 4247 47 /?e;‘ra'p-a.o/e. .

Extoo 7/<a( ) weelk Due Jo The //a/.l&/:y fAree v Shutolowrrr Frror?

Dec 244 Thruw. Tine 3 )st_

QC-190 (Rev. 7) (5/94)




MASON & HANGER - SILAS MASON CO., INC.
IOWA ARMY AMMUNITION PLANT

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING
AND STRAPPING SEAL JOINTS

Sealer/Crimper:

Serial# 29929/ Pressure Fo psig. Size: 1-1/4" D 3/4" g
Test Type:
E:] New Strap P.O. # [—____] Accept D Reject
l:] New Seals P.O. # D Accept - :] Reject
E___] Strapper/Sealer Repair Verification [j Accept D Reject
Ej Strapper/Sealer Qualification - E Accept D Reject
Strapper/Sealer Recertification - ‘ Z] Accept [:] Reject
Strap Tension Results o Sealed Joint Results
TEST THICK- STRAP ELON- BREAKING JOINT
SAMPLE NESS . WIDTH GATION STRENGTH EFFICIENCY
NUMBER {INCHES) (INCHES) {INCHES) {POUNDS) {POUNDS)
) - O 7T 2 LJ90 IS0 420
- L0332 754 .Soo FH o0 2135
A 32 233 WLl lds 3500 ' 43200
Sampled By: é‘/.//: Ftre #» £ 4 Date: //-20-95 Location: 33— /.
NAME & BADGE
Tested By: D. AMobrer #1512/ Date: //-2¢-95 Location: /=547 .

NAME & BADGE

Due for Next Testing /2- 2£-9 S atLlevel I[ ] 0[] m[X

Machine Tested On:  Satec [X] Other [_]
Machine Setting: 1_2_.1( @ Medium Ej 3.0 Pot Speed

Calibration Void Date: /22=-/3-FZ 5

Remarks Fromwr Livwe 3 -0/ E//.ZOM»‘/I Lfo b b Cli9_

Moveed From FO O -9 2 To Live 3-2)]

QC-190 (Rev. 7) (5/94)




MASON & HANGER - SILAS MASON CO., INC.
IOWA ARMY AMMUNITION PLANT

REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING
AND STRAPPING SEAL JOINTS

Sealer/Crimper:

Serial# 2 729/ Pressure < & psig. Size: 1-1/4"[: 3/4" @

Test Type: : % :

U] NewsStrap '~ P.O. # 1 Accept [ Reject

[ New Seals P.O. # [ ] Accept [ Reject

D Strapper/Sealer Repair Verification D Accept E Reject

l:] Strapper/Sealer Qualification [:] Accept [:] Reject

[XI Strapper/Sealer Recertification E Accept D Reject

Strap Tension Results . ) Sealed Joint Results

TEST THICK- STRAP ELON- BREAKING JOINT

SAMPLE NESS -~ WIDTH GATION STRENGTH EFFICIENCY
NUMBER (INCHES) {(INCHES) (INCHES) (POUNDS) {POUNDS)
# 1 03¢ _753 53/ 3S20 I500
# 2 036 . 7S 53 2500 3002
3 L O35 7S X 2500 340 0

Sampled By: /2, /7¢tFa £ S Fop Date: fo~2+r-95location: 3 —~o0 S5 —/

NAME & BADGE

TestedBy: /). Afotaw #1572/ Date: &o-2+r-95 Location:  / — 54/

NAME & BADGE —

Due for Next Testing // =23 - 95 atlevel I[ ] 0[] m[X
Machine Tested On:  Satec [29 Other [_]
Machine Setting: 12K [X Medium 3.0 Pot Speed [X

Calibration Void Date: /2. —/3-¢ S

Remarks Leoc. 3-05—0 | Fli40sb

QC-190 (Rev. 7) (5/94)




MASON & HANGER - SILAS MASON CO., INC.
IOWA ARMY AMMUNITION PLANT

" REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING
AND STRAPPING SEAL JOINTS

Sealer/Crimper:

Serial # _Jet 2 9 Pressure __ /& 2 psig. size: 1-1/4"[X] 314" ]
Test Type: ' .
[ New Strap P.O. # 1 Accept [ Reject
] New Seals P.O. # :] Accept [:l Reject
D Strapper/Sealer Repair Verification l:] Accept E:l Reject
E Strapper/Sealer Qualification ‘ L'Z Accept : [_—_] Rejec_t
D Strapper/Sealer Recertification D Accept l___l Reject
Strap Tension Results Sealed Joint Resuits
TEST THlCI'<-‘ STRAP ELON- BREAKING JOINT
SAMPLE NESS WIDTH GATION STRENGTH EFFICIENCY
NUMBER (INCHES) (INCHES) {INCHES) {POUNDS) (POUNDS)
& / . 239 ). 254 L5932 c/100 /20
& 2, .039 /. 253 .593 ¢ 120 #3200
£ 2 .037 ).252 .593 4100 s o9
» 4 ,03% ,. 253 L5973 & /oo 4500
5 039 1.253 L Las L 120 4 ) o0
# & . 039 ).253 .t2s coo0 SH00

Sampled By: &, Carpex forv 7 Jo7 2 £~

Date: 3 —/2-9¢ Location:_ 3 —o/
NAME & BADGE . .
TestedBy: /)  AJobey #1512 Date: 3-/2-9é Location: /~&4

NAME & BADGE

Due for Next Testing 3 —-/9-9 ¢4

atlevel I 0[] m[]
Other [_]

Medium [X]

Machine Tested On: Satec

12K [X]

Calibration Void Date: 4 —-23- 2¢

Machine Setting: 3.0 Pot Speed [X

Remarks Fropuwr /=01 Mw ShepP 7o Live 30/ F/Bwef 7TesT F/ AT

Use % ru fﬂ«/ey Clips For This Test o

QC-190 (Rev. 7) (5/94)




MASON & HANGER - SILAS MASON CO., INC.
IOWA ARMY AMMUNITION PLANT

' REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING
AND STRAPPING SEAL JOINTS

Sealer/Crimper:

Serial#__/ L/ > 7 Pressure __ 70 psig. Size: 1-1/4"@ 34" ]

Test Type: o

D New Strap P.O. # D Accept [:] Reject

D New Seals P.O. # l: Accept [:] Reject

E Strapper/Sealer Repair Verification I:I Accept [: Reject

D Strapper/Sealer Qualification D Accept l—__] Reject

[:l Strapper/Sealer Recertification ':] Accept D Reject

Strap Tension Results Sealed Joint Results
TEST THICK- STRAP ELON- BREAKING ' JOINT

SAMPLE NESS WIDTH GATION STRENGTH EFFICIENCY
NUMBER (INCHES) - {INCHES) {INCHES) (POUNDS) (POUNDS)
/ L7¢co
p! 5169
) 4 I8
L 49 0c
s L4700
A eeo
. 7 l-:— Q‘C' 3 / - ) <7 /7/ ']
Sampled By: Y2 £ #7. f Date: /¢-// y Location: A7 4/ N4,/
NAME & BADGE
Tested By:ﬁ.y//\ {;,/2% fo fe s Date: /p~2-7y Location: /—p <

NAME & BADGE

e S —— i o = S

Due for Next Testing

Machine Tested On:  Satec z, Other [_]

Machine Setting: 12 K E Medium E» 3.0 Pot Speed 'E]

Calibration Void Date: //— 7 ’?,7

Remarks Seader a8 Bae b Refaiked - SaccessfFuly 7Fos Fed

Do hot tse s BPual, Sicorewas  [~eCr s cccep/d

QC-190 (Rev. 7) (5/94)




MASON & HANGER - SILAS MASON CO., INC.

. v s

IOWA ARMY AMMUNITION PLANT

' REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAI"PING
AND STRAPPING SEAL JOINTS

Sealer/Crimper:

Serial # /L7 ) 7 Pressure /0 psig.

size: 1-1/4"[X] 34" []

Test Type: -

E:] New Strap PO # lj Accept |:] Reject

D New Seals P.O. # [:! Accept [:I Reject

:] Strapper/Sealer Repair Verification D Accept D Reject

D Strapper/Sealer Qualification I:] Accept l:l Reject

IS/;] Strapper/Sealer Recertification E Accept ] Reject

Strap Tension Results = .. Sealed ._Joint Results
TEST THICK- STRAP ELON- BREAKING JOINT
SAMPLE NESS WIDTH GATION STRENGTH EFFICIENCY
NUMBER {INCHES) * (INCHES) (INCHES) {(POUNDS) {POUNDS)
[ V623 25/ .53/ ' 5924 Hloo
2 L 032y .25/ .S520 (/o2 f’zéM
3 073 /252 $o0 /40 Y br o

Sampled By: D u rb&ia Date: 7774 Locaton: L —0O/

NAME & BADGE X

Ttd‘B:w Date: 7. 7- Location: -£

ested By ' “M“Mms/c/apa { ate: 7- 7-94 Location / Z

Due for Next Testing _/p ~o0¢€ -~ T« atlevell[ ] U[] W Z{

[ 4

Machine Tested On:  Satec [X] Other [_]

Machine Setting: 12K ¥  Medium &} 3.0 Pot Speed X7

Calibration Void Date: f/- [ 7- [<

Remarks

m PR L (b -cm 2y

QC-190 (Rev. 7) (5/94)




MASON & HANGER - SILAS MASON CO., INC.™ -
IOWA ARMY AMMUNITION PLANT

' REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING
AND STRAPPING SEAL JOINTS

Sealer/Crimper: ,
~ Serial # [ LD 7 Pressure ZD psig. Size: 1-1/4"2] 3/4" I—__]

Test Type: ‘ .
l:] New Strap P.O. # l: Accept D Reject
|:l New Seals P.O. # E:] Accept [:I Reject
D Strapper/Sealer Repair Verification :l Accept :l Reject
‘ D Strapper/Sealer Qualification D Accept E:l Reject
m Strapper/Sealer Recertification ]ZL Accept l:] Reject
Strap Tension Results > .. Sealed Joint Results
TEST THICK- STRAP ELON- BREAKING ) | JOINT
SAMPLE NESS WIDTH GATION STRENGTH EFFICIENCY
NUMBER (INCHES) * (INCHES) (INCHES) (POUNDS) (POUNDS)
| Y, l250 573  Léd 5000
9. 037 /251 .53/ (600 206
3. 0% Sy S73 &520 _Se2d

Sampled By: Du,}- A A ’7 S¢y Date: ?—/l'-?g. Location: 2 -2/

NAME & BADG

Tested By: D/jﬂ/_#”ﬂ /b pe ¢ Date: $~/s~F, Location: / - 7{/

NAME & BADGE

Due for Next Testing @ — % -2~ atlevel IL_] 0[] XY

Machine Tested On:  Satec ] Other [_]

Machine Setting: 12 K Medium [X] 3.0 Pot Speed [<]

Calibration Void Date: //- ‘7 - ?‘/

Remarks

1 P304 1202

QC-190 (Rev. 7) (5/94)
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- MASON & HANGER - SILAS MASON CO., INC.
' IOWA ARMY AMMUNITION PLANT

' REPORT OF TEST RESULTS FOR STRENGTH OF STEEL STRAPPING
AND STRAPPING SEAL JOINTS

Sealer/Crimper:

Serial# /Yy 27 Pressure 77
Test Type:

D New Strap P.O. #

D New Seals P.O. #

[ strapper/Sealer Repair Verification
D Strapper/Sealer Qualification
Zl Strapper/Sealer Recertification

Strap Tension Results -

[:l Accept
l____] Accept
:] Accept
[:] Accept

IZ Accept

psig. Size: 1-1/4"@ | 3/4" [:]

[:| Reject
E:l Reject
E Reject
:] Reject
r___] Reject

Sealed Joint Results

TEST THICK- STRAP ELON- _ BREAKING JOINT
SAMPLE NESS WIDTH GATION STRENGTH EFFICIENCY
NUMBER (INCHES) . (INCHES) (INCHES) (POUNDS) (POUNDS)

( i 1251 .$3) (320 Ss00
Z o3p (25D 572 (320 _Se0s.
3 L 03% 1250 .S73 L300 S7/eo
Sampled By: Duréln i)‘O 7 5¢% Date: /— / 2-7; Location: 2 —~p /
NAME & BADGE
Tested By: B/M /Y 80y Date: 7—/3- %, Location: /— @‘7
NAME & BADGE
Due for Next Testing 0§ —/—F < atlevel I[] 0[] m[X]
/
Machine Tested On:  Satec [{] Other [_]
Machine Setting: 12K [X] Medium K] 3.0 Pot Speed [{]
Calibration Void Date: //—/7-Z¢
Remarks
[ 20 ¢ » 35 / 47 27

QC-190 (Rev. 7) (5/94)




ASTM DESIGNATION: B117-90

STANDARD TEST METHOD OF
SALT SPRAY (FOG) TESTING
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"ASTM B117 90 mR 0759510 0057047 3 M

qgnv) Designation: B 117 - 80

Standard Test Method of
Salt Spray (Fog) Testing’

AMERICAN SOCIETY FOR TESTING AND MATERIALS .
1916 Race SL, Philadeiphia, Pa, 19103
Reprinted from the Anausl Book of ASTM Standards, Copyright ASTM
It not Ested in the current combined index, wilt appear In the pext edition,

This standard Is issued under the fixed designation B 117; the number immediately following the designation Indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval, A
superscript epsilon (¢) Indicates an cditorial change since the last revision or reapproval.

This :tnn'dmd has been approved for use by agencles of the Depariment of Defense to replace Method 811.1 of Federal Test Method
Standard Na. 1515, Consult the DoD Index of Specifications and Standards for the specific year of issue that has been adopted by the

Department of Defense.

1. Scope

1.1 This test method sets forth the conditions required in
salt spray (fog) testing for specification purposcs. Suitable
apparatus which may be used to obtain these conditions is
described in Appendix X1. The method does not prescribe
the type of test specimen of exposure periods to be used for a
specific product, nor the interpretation to be given to the
results. It should be noted that there is seldom a direct
relation between salt spray (fog) resistance and resistance to
corrosion in other media, because the chemistry of the
reactions, including the formation of films and their protec-
tive value, frequently varies greatly with the precise condi-
tions encountered. Comments on the use of the test in
rescarch will be found in Appendix X2. For evaluation of
corrosive conditions, see Appendix X3,

Note 1—This mecthod is applicable to salt sprdy (fog) testing of
ferrous and non-ferrous metals, and is also used to test inorganic and
organic coatings, ctc., cspecially where such tests ars the basis for
material or product specifications.

1.2 The values stated in SI units are to be regarded as
standard. The inch-pound units in parentheses are provided
for information, :

1.3 This standard may involve hazardous materials, oper- .

ations, and equipment, This standard does not purport lo
address all of the safety problems associated with its use. It is
the responsibility of the user of this standard to establish
appropriate safety and health practices and determine the
applicabllity of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

B 287 Method of Acstic Acid-Salt Spray (Fog) Testing?

B 368 Mecthod for Copper-Accelerated Acetic Acid-Salt
Spray (Fog) Testing (CASS Test)®

' This test method Is under the jurisdiction of ASTM Commiuce G-1 on
Corrosion of Metals, and is the direct responsibility of Subcommittce GO1.05 on
Laboratery Corrosion Tests, i

Current edition approved March 30, 1990, Published May 1§90, Originally
published a3 B 117 = 39 T, Last previous edition B 11785

3; Discontinued—See 1987 Aunual Book of ASTM Siandards, Yols 02.05 and
03.02.
3 4nnual Book of ASTM Siandards, Yol 02.08.

- = D609 Methods for Preparation of Steel Panels for Testing

Paint, Varnish, Lacquer, and Related Products® . .-
D 1193 Specification for Reagent Water®
~ D1654 Method for Evaluation of Painted or Coated
Specimens Subjected to Corrosive Environments*
E 70 Test Method for pH of Aqueous Solutions with the
Glass Electrode®

3. Apparatus

3.1 The apparatus rcquired for salt spray (fog) testing
consists of a fog chamber, a salt solution reservoir, & supply
of suitably conditioned compressed alr, one or more atom-
jzing nozzles, specimen supports, provision for heating the
chamber, and necessary means of control. The size and
detailed construction of the apparatus are optional, provided
the conditions obtained meet the requirements of this
method.

.3.2 Drops of solution which accumulatc on the ceiling or
cover of the chamber shall not be permitted to fall on the
specimens being tested. ’

3.3 Drops of solution which fall from the specimens shall
not be returned to the solution reservoir for respraying.

3.4 Material of construction shall be such that it will not
affect the corrosiveness of the fog. :

4. Test Specimens

4.1 The typo and number of test spccimens to be used, as
well as the criteria for the evaluation of the test results, shall
be defined in the specifications covering the material or
product being tested or shall be mutually agreed upon by the
purchaser and the seller,

S, Preparation of Test Specimens

5.1 Metallic and metalliccoated specimens shall be suit-
ably cleaned. The cleaning method shall be optional de-
pending on the nature of the surface and the contaminants,
except that it shall not include the use of abrasives other than
a paste of pure magnesium oxide nor of solvents which are
corrosive or will deposit either corrosive or protective films,
The use of a nitric acid solution for the chemical cleaning, or
passivation, of stainless stecl specimens is permissible when
agreed upon by the purchaser and the scller, Care shall be
taken that specimens are not recontaminated after cleaning
by excessive or carcless handling.

4 Annual Book of ASTM Standards, Yol 06.01.
3 Annual Book of ASTM Standards, Vol 11.01.
¢ Annual Bock of ASTM &aadm#. Vol 15.08.
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b B 117

5.2 Specimens for evaluation of paints and other organic
coatings shall be prepared in accordance with applicable
specification(s) for the material(s) being tested, or as agreed
upon by the purchaser and supplier. Otherwise, the test
specimens shall consist of steel meeting the requirements of
Methods D 609 and shall be cleaned and prepared for
coating in accordance with applicable procedure of Methods
D 609.
—$-3Specimens coated with paints or nonmetallic coatings
shall not be cleaned or handled excessively prior to test.

5.4 Whenever it is desired to determine the development
of comrosion from an abraded area in the paint or organic
coating, & scratch or scribed line shall be made through the
coating with a sharp instrument so as to exposc the under-
lying metal before testing, The conditions of making the

“scratch shall be as defined in Method D 1654, unless
otherwise agreed upon between the purchaser and seller,

5.5 Unless otherwise specified, the cut edges of plated,
coated, or duplex materials and areas containing identifica-
tion marks or in contact with the racks or supports shall be
protected with a suitable coating stable under the conditions
of the test, such as ceresin wax.,

"Norg 2—Should it be desirable to cut test specimens from parts or
from preplated, painted, or otherwise coated steel sheet, tho cut edges
shall be protected by coating them with paint, wax, tape, or other
effective media so that the development of a galvanic effect between
such edges and the adjacent plated or otherwise coated metal surfaces, is
prevented.

6. Position of Specimens During Test

6.1 The position of the specimens in the salt spray
chamber during the test shall be such that the following
conditions are met:

6.1.1 Unless otherwise specified, the specimens shall be
supported or suspended between 15 and 30° from the vertical
and preferably parallel to the principal direction of hori-
zonta! flow of fog through the chamber, based upon the
dominant surface being tested,

6.1.2 The specimens shall not contact each other or any
metallic matorial or any material capable of acting as a wick.

6.1.3 Each specimen shall be so placed as to permit free
scttling of fog on all specimens. ‘

6.1.4 Salt solution from one specimen shall not drip on
any other specimen.

Notz 3—Suitable materfals for the construction or coating of racks
and supports ars giass, rubber, plastic, or suitably coated wood, Bare
metal shall not be used, Specimens shall preferably be supperted from
the bottom or the side, Slotied wooden strips are sultable for the suppost
of fiat paneit, Suspension from glass hooks or waxed string may bo used
a1 Jong a3 the specifled position o the specimens s obtalned, If neceasary
by means of secondz: y support at the bottom of the specimens.

7. Salt Solution

7.1 The salt solution shall be prepared by dissolving 5 & |
parts by weight of sodium chloride in 95 parts of water
conforming to Type 1V water in Specification D 1193, The
salt used shall be sodium chloride substantially free of nickel
and copper and containing on the dry basis not more than
0.1 % of sodium lodide and not more than 0.3 % of total

impurities. Some salts contain additives that may act as
corrosion inhibitors; careful attention should be given to the
chemical content of the salt. Upon agreement between
purchaser and seller, analysis may be required and limits
established for elements or compounds not specified in the
chemical composition given above.

7.2 The pH of the salt solution shall be such that when
atomized at 35°C (95°F) the collected solution will be in the
pH range of 6.5 to 7.2 (Note 4). Before the solution 1is
atomized it shall be free of suspended solids (Note 5). The
pH measurement shall bc made electrometrically at 25°C
(77°F) using a glass electrode with & saturated potassium
chloride bridge in accordance with Method E70, or
colorimetrically using bromothymol blue as indicator, or
short range pH paper which reads in 0.2 or 0.3 of a pH unit
(Note 6).

Note 4—Temperature affects the pH of & salt solution prepared
from water saturated with carbon dioxide at room temperature and pH
adjustment may be made by the following three methods:

(7) When the pH of a salt solution is adjusted at room temperature,
and atomized at 35°C (95°F), the pH of the coliected solution will be
higher than the original solution duc to the loss of carbon dioxide at the
higher temperature, When the pH of the salt solution is adjusted at room
temperature, it is thercfore necessary 1o adjust it below 6.5 50 the
coliected solution after atomizing at 35°C (95°F) will meet the pH limits
of 6.5 10 7.2. Take sbout a 50-mL sample of the salt solution as prepared
at room temperatube, boil gently for 30 3, cool, and determine the pH.
When the pH of the salt solution is adjusted to 6.5 to 7.2 by this

- procedurs, the pH of the atomized and collected solution at 35°C (95°F)

will come within this range.

(2) Heating the salt solution to boiling and cooling to 95°F for
maintaining It at 95°F for approximately 48 h before adjusting the pH
produces a solution the pH of which does not materially change when
atomized at 35°C (95°F)

{3) Heating the water from which the salt solution is prepared to
35°C (95°F) ot above, to expel carbon dioxide, and adjusting the pH of
the salt solution within the limits of 6.5 to 7.2 produces a solution the
pH of which does not materially change when atomized at 35°C (95°F).

Notz 5—The freshly preparcd salt solution may be flitered or
decanted before it is placed in the reservoir, or the end of the tubs
Jeading from the solution to the atomizer may be covered with a double
fayer of cheesecloth to prevent plugging of the nozzle.,

Notx 6—The pH can be adjusted by additions of dilute cp hydro-
chiorie acid or cp sodlum hydroxide solutions,

8. Alr Supply

8.1 The compressed air supply to the nozzle or nozzles for
atomizing the salt solution shall be free of ofl and dirt (Note
7) and maintained between 69 and 172 kN/m? (10 and 25
psi) (Note 8),

Nots 7—The air supply may be freed from o} and dirt by passing it
through a water scrubber or af least 610 mm (2 ) of suitable cleaning
:me?al such as sheep's wool, excolsior, slag wool, or activated

umina.

Nots 8—Atomizing nozzles may have a “critical pressure™ at which
an abnormal increase ln the corrosivencss of the salt fog occurs, 1M the
*critical pressuro™ of & nozzle has not been established with ::ermim:(i
control of fluctuation in the sir pressure within plus or minus 0.7 kN/m
(0.1 psi), by installation of a suitable pressure regulator valve® mini-

-

T Reginasid U, & Patent Office,

$ The Nullmatic pressurs regulator (or equivalent) manufacturrd by Moore
Products Co., H and Lycoming Sts., Philadelphis, PA 19124, Is sul Sie for this
Pusposs,
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mizes the possibility that the nozzle will be operated at its “eritical
pressure.™’

9. Conditions in the Salt Spray Chamber

9.1 Temperature—~The exposure zone of the salt spray
chamber shall be maintained at 35 + 1.1 = L.7°C(95 + 2 -
3°F). The temperature within the exposure zone of the closed
cabinet shall be recorded at least twice a day at least 7 h apart
(except on Saturdays, Sundays, and holidays when the salt
spray test is not interrupted for exposing, rearranging, or
removing test specimens or 10 check and replenish the
solution in the reservoir),

NOTE 9—A suitable method to record the temperature is by a
continuous recording device or by & thermometer which can be read
from outside the closed cabinet. The rccorded temperature must be
obtained with (52 salt spray chamber to avoid a false low reading
because of wet-bulb effect when the chamber Is open.

9.2 Atomization and Quantity of Fog—At least two clean
fog collectors shall be so placed within the exposure zone that
no drops of solution from the test specimens or any other
source shall be coliected. The cotlectors shall be placed in the
proximity of the test specimens, one nearest to any nozzle
and the other farthest from all nozzles. The fog shall be such
that for each 80 cm? of horizontal collecting area thers will
bo collected in each collector from 1.0 to 2.0 mL of solution
per hour based on an average run of at least 16 h (Note 10).
The sodium chloride concentration of the collected solution
shall be 5 = 1 weight % (Note 11). The pH of the collected
solution shall be 6.5 to 7.2. The pH measurement shall be
made electrometrically or colorimetrically, using bromo-
thymol blue as the indicator.

Note 10-—=Suitable collecting devices are glass funnels with the stems
inseried through stoppers into gradiated cylinden, or erystallizing
dishes. Funncls and dishes with a diameter of 10 cm have an arca of
about 80 cm?,

Notz 1 1—A solution having a specific gravity of 1.0255 to 1.0400 at
25°C(77°F) will mect the concentration requirament., The concentration
may also be determined as follows: Dilute § mL of the coliected solution
to 100 mL with distilled water and mix thoroughly; pipet a 10-mL
aliquot into an evaporating dish or casserole; add 40 mL of distilled
waterand | mLiof | % potassium chromate solution (chloride-free) and
titrate with 0.1 ¥ silver nitrate solution to the it appearance of a
permanent red coloration. A solution that requires between 3.4 and 8.1
ml of 0.1 N siiver nitrate solution will meet the concentration
requirements,

9.3 The nozzle or nozzles shall be so directed or baffled
that none of the spray can impinge directly on the test
specimens, ,

10. Continuity of Test

0.1 Unless otherwise specified in the specifications cov-
ering the matcrial or product being tested, the test shall be
continuous for the duration of the entire test period. Contin-
uous operation implies that the chamber be closed and the
spray operating continuously except for the short daily

interruptions necessary to inspect, rearrange, or remove test
specimens; to check and replenish the solution in the
reservoir, and to make necessary recordings as described in
Section 9. Operations shall be so scheduled that thess
interruptions are held to.a2 minimum. ) )

11. Period of Test

11.1 The period of test shall-be as designated by the
specifications covering the: material or product being tested
or as mutually agreed upon between the purchaser and the
seller.

Note [2—Recommended ’exposure periods are to be as agreed upon
by the purchaser and seller, but exposure periods of multiples.of 24 h are
suggested.

12. Cleaning of Tested Specimens

12,1 Unless otherwise specified in the specifications cov-
ering the material or product being tested, specimens shall be
treated as follows at the end of the test:

12.1.1 The specimens shall be carefully removed

12.2 Specimens may be gently washed or dipped in clean
running water not warmer than 38°C (100°F) to remove salt
deposits from their surface, and then immediately dried.
Drying shall be accomplished with a stream of clean,
compressed air.

13. Evaluation of Results

13.1 A careful and immediate examination shall be made
for the extent of corrosion of the dry test specimens or for
other failure as required by the specifications covering the
matcrial or product being tested or by agreement between
the purchaser and the seller,

14. Records and Reports ' .

14.1 The following information shall be recorded, unless
otherwise prescribed in the specifications covering the mate-
rial or product being tested: . .

14.1.1 Type of salt and water used in preparing the salt
solution, . . .

14.1.2 All readings of temperature within the exposure
zone of the chamber, . oo

14.1,3 Daily rocords of data obtained from each fog-
collecting device including the following:

14,1.3.1 Volume of salt solution collected in millimetres
per hour 80 cm?, .

14.1.3.2 Concentration or specific gravity at 35°C (95°F)
of solution collected, and

14.1.3.3 pH of collected solution,

14.4 Type of specimen and its dimensions, or number ot
description of part,

“1?.5 Method of cleaning specimens before and after
testing,

14.6 Method of supporting or suspending article in the
salt spray chamber, ’

14.7 Description of protection used as required in 5.5,

14.8 Exposure period,

14.9 Interruptions in test, cause and length of time, and

14.10 Results of all inspections. -

NoTe 13—If any of the atomized salt solution which has not
contacted the test specimens is returned to the reservoir, it is advisable to
record the concentration oc spesific gravity of this solution also.
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15. Precision and Bias'®

_15.1 The reproducibility of results in the salt spray test is
highly dependent on the type of specimens tested and the
evaluation criteria selected as well as the control of the
operating variables. In any testing program, sufficient repli-
cates should be included to establish the variability of the
results. Substantia! variability is often observed when similar
specimens are tested in different fog chambers even though

16 Supporting deta. sre available on Joan from ASTM Headquariers. Request
RR: G01-1003, )

the testing conditions are rominally similar and within the
ranges specified in this method.

15.2 The salt spray (fog) test is intended to reproduce the
corrosion that e-curs in atmospheres containing salt spray or
splash. It hos peen widely observed, however, that rankings
of &iferent alloys or coating systems, or both, do not
necessarily fall in the same order as atmospheric tests in
marine or road salt splash environments. This test has been
more useful in rating the relative resistence of a specific type
of protective coating, for exaniple, hot-ip zinc coatings on
steel. Interpretation of the results of this mcthod beyond this
purpose must be verified by actual exposure tests.

APPENDIXES

(Nonmandatory Information)

X1. CONSTRUCTION OF APPARATUS

X1.1 Cabinets

X1.1.1 Standard salt spray cabinets arc available from
several suppliers, but certain pertinent accessories are re-
quired before they will function according to this method
and provide consistent control for duplication of results,

X1.1.2 The salt spray cabinet consists of the basic
chamber, an air-saturator tower, a salt solution reservoir,
atomizing nozzles, specimen supports, provisions for heating
the chamber, and suitable controls for maintaining the
desired temperature.

X1.1.3 Accessories such as a suitable adjustable baffle or
central fog tower, automatic level control for the salt
reservoir, and automatic level control for the air-saturator
tower are pertinent parts of the apparatus,

X1.1.4 The cabinct should be of sufficient size to test
adequately the desired number of parts without over-
crowding. Small cabinets have been found difficult to control

TABLE X1.1 Operating Characteristics
of Typlcsl Bpray Nozzle

Ar Fow, Sokstion

Lmn Consumption, miLh

H':EN” Ar Pressurs, pel Ar Prasaure, psl
[} 10 18 20 ] 10 18 20
4 19 268 3185 38 2100 S840 4534 0258
3 1% 268 3185 38 638 2760 3720 4320
12 19 268 318 38 0 1380 3000 3710
1 19 288 38 38 0 780 2124 2904
St Arr Flow, 6 fmin Sokution Consumption, em?/h

Height A Proswss, kPs Al Pressurs, kPa
om 34 & 100 138 34 e 163 138
10 19 268 o818 36 2100 S840 4584 8256
20 19 265 35 38 €38 2760 3720 4320
£ 19 885 315 38 0 1330 3000 38710
40 19 268 35 0 780 224 2004

and those of less than 0.43-m3 (15-ft%) capacity should be
avoided.

X1.1.5 The chamber may be made of inert materials such
as plastic, glass; or stone, but most preferably is constructed
of metal and lined with impervious plastics, rubber, or
epoxy-type materials or equivalent.

- X1.2 Temperature Control

X1.2.1 The maintenan.e of temperature within the salt
chamber can be accomplished by several methods. It is
generally desirable to control the temperature of the sur-
roundings of the salt spray chamber and to maintain it as
stable as possible. This may be accomplished by placing the
apparatus in & constant-temperature room, but may also be
achieved by surrounding the basic chamber of a jacket
containing water or air at a controlled temperature,

X1.2.2 The use of immersion heaters in an internal salt
solution reservoir or of heaters within the chamber is
detrimental where heat losses arc appreciable, because of
solution evaporation and radiant heat on the specimens.

X1.2.3 All piping which contacts the salt solution or spray
should be of inert materials such as plastic, Vent piping
ghould be of sufficient size so that a minimum of back
pressure exists and should be installed so that no solution is
trapped. The exposed end of the vent pipe should be shiclded
from extreme air currents that may cause fluctuation of
pressure or vacuum in the cabinet.

X13 Spray Nozzles 4

X1.3.1 Satisfactory nozzles may be made of hard rubber,
plastic, or other inert materials, The most commonly used
is made of plastic, Nozzles calibrated for air consump-
on and solution atomized are available. The operating

characteristics of a typical nozzle are given in Table X1.1.
%X1.3.2 It can readily bo scen that air consumption is
relatively stable at the pressures normally used, but a marked
reduction in solution sprayed occurs if the level of the
solution is allowed to drop appreciably during the test. Thus,

\
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s—Angie of Id, 90 to 125° . . S
1—Thermometor and thermostat for controlling heater (Item No.'8) In base . - X
2—Automalic water leveling device R
3—Humiiltying tower : . o
4—Automalic temperature reguiator for controlling heater (item No. 6) R
S—Iimmersion heater, non-usting DR
6—=Ak Inlet, muitiple openlngs ’

7-=A¥ tube 0 spray nozzie

8—-Strip heater In base

§--Hinged top, hydrauically operated, or counterbalanced
10-—Brackets for rods supporting spocimens, o test Lable
11—1Internal reservolr

12—Spray nozzie above reservolr, sultably designad, located, and batfled .. -
12A—Spray nozzle housed in dispersion tower jocated preforadly In center of cabinet . o
13—~Water Sea! ) =
14—Combination drain and exhaust. Exhaust at opposite side of test space from spray nozzle (Item 12), but preferably In combination with drain, waste trap, and forced

deaft wasts pipe (items 18, 17, and 19} . . .
16—Complete separation between forced dralt waste pipe {item 17) and combination draln and exhaust (tams 14 and 18) to avoid undeslreble suction or back pressure.
17—Forced draft waste pipe. s e
18—Automatic leveling device for reservolr
19—Waste trap
20-—Alr spece or water jackst
21—-Test table or rack, wel below 10of area

FiG. X1.1 Typlcal Sait Spray Cabinet

the level of the solution in the salt reservoir must be  cleaned air may be introduced into the bottom of a tower
maintained automatically to ensure uniform fog delivery  filled with water, through a porous stone or multiple .nozzlcs.
during the test.!" The level of the water must be maintained automatically to °
X1.3.3 If the nozzle selected does not atomize the salt  ensure adequate humidification. A chamber operated ac-
solution into uniform droplets, it will be necessary to direct  cording to this method and Appendix will have 8 relativ
the spray &t a baffle or wall 10 pick up the larger drops and  humidity between 95 and 98 %. Sinco salt solutions from 2
prevent them from impinging on the test specimens, Pending  to 6 % will give the same results (though for uniformity the =
& complete understanding of air-pressure effects, ¢tc., it is  limits are set at 4 10 6 %), it is proferable to saturate theaira
important that the nozzle selected shall produce the desired . temperatures well above the chamber temperature as
condition when operated at the air pressure sclected, Nozzles  ance of a wet fog. Table X1.2 shows the temperatures,
are not necessarily located at one end, but may be placed in  different pressures, that are required to offset the coolin,
the center and can also be directed vertically up through 2 effect of expansion to atmospheric pressure. .

suitable tower, - X1.4.2 Experience has shown that ;nost uni
. ined by increast
X14 Alr for /\tomization ' chamber atmaspheres &8 obiainec BY.
X1.4.1 The air used for atomization. must be fres of TABLE X12 Temperature and Pressure
oil, and dirt before use by passing through well- Operation of Test at 95°F -
maintained filters, Room air may be compressed, heated,
humidified, and washed in a water-sealed rotary pump, ifthe "
temperature of the water is suitably controlled. Otherwiss 7 — m
"Ammmt«ammmmtdumw.m:bcmm ‘ &3
wm.«mmkdmmd«myuwmdbylbdmdn«duma Tempecanre, 0 rm

may bo purchased from manufscturens of test cabinets 83 a0 8coesory.

. L
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NoTE=The conlrols 2re the same, n general es for the laboratory cabinet (Fig.
X1.1), but are sized to care for the larger cubs. The chamber has the following
features:

{1) Heavy knsulation,

* (2) Relrigeration door with crip rall, or pressure door with drip rafl, lnward-

sioping sill,

(3) Low-temperature suxitary heater, and

{4} Duck boards on fioor, with floor sioped to combination drain and &l
exhausl

FIG. X1.2 Walk-in Chamber, 1.5 by 2.4 m (5 by 8 ft) and Upward
in Over-all Size

izing air temperature sufficiently to offset heat losses, except
those that can be replaced otherwise at very low-temperature
gradients,

X1.5 Types of Construction

X1.5.1 A modern laboratory cabinet is shown in Fig.
X1.1. Walk-in chambers are not usually constructed with a

2.

atr =[]

IN\=

Solution

N

I
7

FIG, X1.3 Typlcal Spray Nozzle

sloping ceiling due to their size and location. Suitably located

and directed spray nozzles avoid ceiling accumulation and
drip, Nozzles may be located at the ceiling, or 0.91 m (3 )
from the floor directed upward at 30 to 60° over'a pas-
sageway. The number of nozzles depends on type and
capaci :y ty and is related to the area of the test space.-A 11 to
19-dm? (3 to 5-gal) reservoir is required within the chamber,
with the level controlled. The major features of a walk-in
type: cabinet, which differs significantly from the
laboratorytype, are illustrated in Fig. X1.2. Construction of a
plastic nozzle, such as is furnished by several suppliers, is
shown in Fig. X1.3.

X2. USE OF THE SALT SPRAY (FOG) TEST IN RESEARCH

X2.1 The detailed requirements of this method are pri-
marily for quality acceptance and should not be construed as
the optimum conditions for rescarch studies. The test has
been used to a considerable extent for the purpose of
comparing diffcrent materials or finishes with an acceptable
standard. The recent climination of many cabinet variables
and the improvement in controls have made the three
ASTM Salt Spray Tests: Mcthod B 117, B 287, and B 368,
- into useful tools for many industrial and military production
and qualification programs,

X2.2 The test has been used to 2 considerable extent for
the purpose of comparing different materials or finishés, It
should be noted that there s scidom a direct relation
between salt spray (fog) resistance and resistancs to corrosion
in other media, becauss the chemistry of the reactions,
including the formation of films and their protective value,
frequently varies greatly with the precise conditions encoun-
tered, Informed personnel are aware of the erratic composi-
tion of basic alloys, the possibility of -wide variations in
quality and thickness of plated items produced on the same
racks at the same time, and the consequent need for a
mathematical determination of the number of specimens
required to constitute an adequate sample for test purposes,
In this connection it is well to point out that Mcthod B 117 is
not applicable to the study or testing of decorative chromium

plate (nickel-chromium or copper-nickel-chromium) on steel
or'on zinc-base die castings or of cadmium plate on steel. For
this purpose Methods B 287 and B 368 are available, which
are also considered by some to be superior for comparison of
chemically-treated aluminum (chromated, phosphated, or
anodized), although final conclusions regarding the validity
of test results rélated to service experience have not been
reached. Method B 117 is considered to be most useful in
estimating the relative behavior of closely related materials in
marine atmospheres, since it simulates the basic conditions
with some acceleration due to either wetness or temperature
or both,

X2.3 When a test is used for research, it may prove
advantageous to operate with a different solution composi-
tion or concentration or at a different temperature. In all
cases, however, it is desirable 1o control the temperature and
humidity in the manner specified, and to make certain that
the composition of the settied fog and that of the solution in
the reservoir are substantially the same, Where diffcrences
develop, it is necessary to control conditions so that the
characteristics of the settled fog mect the specified rcquire-
ments for the atmosphere. .

X2.4 Material specifications should alwnys be wnttcn in
terms of the standard requirements of the appropriate salt
spray method, thereby making it possible to test a variety of
materials from different sources in the same equipment,

|
i
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X3. EVALUATION OF CORROSIVE CONDITIONS

X3.! General-—This appendix covers test panels and
procedures for evaluating the corrosive conditions within a
salt spray cabinet. The procedure involves the exposure of
stee] test panels and the determination of their mass losses in
a specified period of time. This may be done monthly or
more frequently to insure consistent operation over time. It
is also useful for correlating the corrosive conditions among
different cabinets.

X3.2 Test Panels—The rcquired test panels, 76 mm by
127 mm by 0.8 mm, are made from SAE 1010 commercial
grade cold-rolled carbon steel (UNS G10080).

\ X3.3 Preparation of Panels Before Testing—Clean panels
before testing by degreasing only, so that the surfaces are free
of dirt, oil, or other foreign matter that could influence the
test results. After cleaning, weigh each panel on an analytical
balance to the nearest 1.0 mg and record the mass,

X3.4 Positioning of Test Panels—Place a8 minimum of
two weighed panels in the cabinet, with the 127-mm length
supported 30° from vertical, Place the panels in the prox-

imity of the condensate collectors. (see Section 6).

X3.5 Duration of Test—Expose panels to the salt fog for
48 to 168 h. ’

X3.6 Cleaning of Test Panels Afier Exposure—After re-
moval of the panels from the cabinet, rinse each panel
immediately with running tap water to remove salt, and rinse
in reagent grade water (see Specification D 1193, Type 1V).
Chemically clean each panel for 10 min at 20-25°C in a fresh
solution prepared as follows:

Mix 1000 mL of hydrochloric acid (Sp. Gr. 1.19) with
1000 mL, reagent grade water (D 1193, Type IV) and add
10 grams of hexamethylene tctramine. ARer cleaning,
rinse each panel with reagent grade water (Type 1V) and
dry (see 12.2),

X3.7 Determining Mass Loss—Immediately after drying,

" determine the mass loss by reweighing and subtracting panel

mass after exposure from its original mass. The mass should
not vary 20% from test to test.

X3.7.1 Data generated in the Interlaboratory Study using
this method are available from ASTM as Research Report.

The American Society for Testing and Materlals lakes no position respecting the valldity of any patent righls asserted in connection
with any Rem mentioned In this standard, Users of this standard are expressly advised that determination of the validity of any such
potent rights, and the risk of infringement of such rights, are entirely thelr own responsibility.

This standerd Is sutfect lo revision at any time by the responsible technical committes and must be reviewed every five years and
1l not ravised, elther resporoved or withdrawn. Your commants are invited elther for revision of this standerd o¢ for additional standards
and shouid be addressed 10 ASTM Headquarters. Your commenis will receive careful considaration at @ meeting of the responsible
technical committes, which you may sttend. if you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 1918 Racs St., Phlladelphla, PA 19103
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1. Scope

1.1 This specification covers flat steel strapping and scals
intended for usc in closing, reinforeing, bundling articles for
shipment, unitizing, pallctizing, and bracing for carloading
and truckloading.

1.2 This specification includes strapping and scals made
from carbon steel and applies only to the types and sizes as
cataloged by strapping suppliers 10 be a standard, commer-
cially available product. It does not include “specialty”-type
strapping as developed for special applications or strapping
produced from alloy metals.

1.3 The values stated in inch-pound units are 1o be
regarded as standard.

1.4 The following safcty hazards caveat applics only to the
test mcthod portion, Scctions™ 11, 12, and 13, of this

specification: This standard does not purport (o address all of

the safety problems, if any. associated with its use. 1t is the
responsibility of the wser of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior (o use.

2. Referenced Documents 4

2.1 ASTM Standards:

A 90 Test Mcthod for Weight of Coating on Zinc-Coated
(Galvanized) Iron or Steel Articles?

A 109 Specification for Steel, Strip, Carbon, Cold-Rolled?

A 239 Test Method for Locating the Thinnest Spot na
Zine (Galvanized) Coating on lron or Stecl Articles by
the Precee Test (Copper Sulfate Dip)?

B 504 Method for Measurcment of Thickness of Metallic
Coatings by the Coulometric Method*

D996 Terminology of Packaging and Distribution
Environments®

D 3951 Practice for Commercial Puckaging?®

D4332 Practice for Conditioning Containers Package, or
Package Components for Testing®

2.2 Military Standard:

MIL-STD-10S Sampling Procedures and Tables for In-
spection by Attributes®

2.3 AAR General Rules 15

UThis specitication is under the jurisdiction of ASTM Committee D-10 on
Packaging nnd is the direct responsibifity of Subcommitice 110,14 on Closure and
Reinforcement.

Current edition approved Jan. 2§, 1991 Published May 1991, Originally
published oy 133953 - 83t Tust previous edition 1 3953 - 877

¥ amad Book of ASTAD Standurds, Yol D106

N il Rook of ASTA Standuardy, Yol 0103,

g fook of ASTAL Standurds, Yol 02.05.

S Annial Book of ASTAL Standards, Vol 15.09.

o Available from Standardization Documents Order Desk, Bldg. 4 Sceetion D,
700 Robbins Ave., Philadelphia, PA 1911 1.5094, Attn: NPODS,

AAR Rule Governing the Toading of Commuaditics on
Open Top Cars’

3. Terminology
3.1 General definitions for packaging and distribution
environments are found in Terminalogy 1 996.

4. Strapping Classifications
4.1 Strapping shall be of the following types, finish and
sizes:
Type 1, Flat Strapping: Power Machine and Hand Appli
cation:
Regular-duty
Heavy-duty
Heavy-duty, high clongation
Type 2: Nuail-On
4.1.1 Swrapping Finish. Lahricated or Dry (sce 8.3):
4111 Finish A-—Organic (Pigmented or Unpigmented
Paint)
a4.1.1.2 Finish B—Galvanized (Hot Dipped or Electro-
Depoxit Galvanized) (see 8.10):
Grade 1—Heavy Coating
Grade 2—Modcerate Coating
Grade 3—Commercial Coating
4.1.1.3 Finish C—Organic Painted Metallic Filted (Al
minum or Z.inc)
4.1.1.4 Finish D—Uncoated
4.1.2 Strapping Sizes—Strapping shall have the widths
and thicknesses in accordance with sizes shown in Tables 1
and 2.

§. Seal Classifications

5.1 Scals shall be of the following classes, finishes, types,
and styles:
5.1.1 Seal Classes:
R—Regular duty
H—Hcavy duty
5.1.2 Scal Finishes:
Finish A-—Qrganic (painted)
Finish B—Gatvanized (hot dipped or clectro-deposit pal-
vanized)
Grade |—1lcavy coating
Grade 2—Modcrate coating
Grade 3——Manufacturer's standard commercial practice
Finish C—Uncoated :
5.1.3 Seal Styles:
[—-Snap-on or open

P AAR Rule Guverning the Loading of Commadities on Open Top Cans,
Section No. 1 Geaeral Rules --Rude 18, avaitable from the Assacintion of
Ametican Railioads, Mechanical Phivision S0 F St NW, Washington, DC 20001
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TABLE 2 Typo 1 Heavy-Duty, Heavy-Duty/Higr Elongation Strapping Widths, Thickness, and Breaking Strengths
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0020 054 0052(056) 0023 (050) 0.0250G4) 0020(071) 0.020(0.75) 00 7% 0% [0.89) 004 (112) 60501271 005701 &8

tiroaking Steength, rmn, Lt (N)
Ve 1200 1470 1 050
(\2.70) (5 690) {0 540) (8 67%)
&t 1 60O e 1840
(15 67) {7 120) (0 185)
b 2000 2280 2200 2200 2200 2050 2850 2850 A 050 4050
{19.05) {0 G9G) {10 140) {10140} (10 140) (10 140} (12675) (12 675) (12 645) (18 015) (18014
1 3700 3700 ..
(25.4) (16 455) (16 455)
Va 3200 3680 4750 4750 47504 6750 6750 7760
(31.75) (14240) (16 370) (21 130) (21 130} {21 130) {30 025) {30 025) {34 230,
2 10 600 10 600 o ®
{50.00) (47 150) {47 150)

A T toavy-duty, of hoavy-duiy/high Clongation.
TABLE 3 Numbor of Feot Por Pound (Motres per Kilogram) of Typo 1 Strapping®

No16- -Number of feot per pound (motees per kilogran) is bascd on nominal dimensions and vill vary slightly vaith tho width and hickness of tho SHApng veah At

tlcrances ns described in 8.2

[ ) Thickness, in. ()
0.018 0.020 0.022 0.023  0.025 0.026  0.029 0.031 0.035 0.044 0.050 0057
(0.56)_'“_50.58) 0.64)  (0.7V) 075  (079)  (0.89) (112} (127) 1145

with, in. 0010 0012 0015
(mm) _(0.25) (0311 0.38)  (0.46) (051}

Length per Unit Mass, 1t/ (m/kg). opproximaty
Y] 70.5 5.4 52.4 39.3 KR}
19.52) {562.7) (43.9) (35.2) (26.4) (22.9)
e 50.9 49.1 39.3 29.4 25.6 19.0
(12.70)  (39.6) (33.0) (26.4) (190 (17.2) (12.7)
L LYA 39.3 314 23.6 20.5
(15.07)  (31.6) (26.4) (21.1) 1.6 (15.8) (13.7)
M 26.2 19.6 17.8 171 15.7 14.0 13.5 12.7 11.2
(19.0%) {17.0} (13.1) (11.9) {11.5) (10.5) (9.4) (8.95) (8.5) (7.9)
1 10.1 0.5
(25.4) 6.7 (6.3}
14 1.8 0.4 8.1 7.6 6.6 53 a7 4.1
31.79) (1.9 (6.3) (5.5) {65.1) {4.4) {3.5) (&R} {24
d 33 29
(50.00) _ : 2.2 (1.9) e

tolerances apply.

11 - Thread-on or closed (when applicable), dimension required, and quintity ol vach
H-=Push-type or overlap size (see Section 4).
1V--Magazine-feed 6.1.2 Coil of strapping dimensions, weight and feet per
V.-=Intersectional or cross-tic pound, oscillated, ribbon wound, or cut-to-length (see See-
5.2 Seal Sizes- -Seals shall have widths in accordance tion 9, “Fables 3 and 4, and Figs. 1 and 2).
with strapping width shown in Tables | and 2. 6.1.3 Scals (sce Section §) class, finish, grade (when
applicable), type, style, and guantity by width (or nomwenehi-
ture).
6. Ordering Information 6.1.4 Make or model of strapping equipment that the
6.1 The inquiry and order shall indicate the following: strapping and seals must work in, it applicable.
6.1.1 Strapping type, duty, finish, prace, lubrication 6.1.5 Title, designation, and date of this specilication,
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{ SCAL — 4 PAIRS OF CRIMPS
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| SEAL = 3 PAIRS OF CRIMPS

=

2 SEALS - 6 PAIRS OF CRIMPS

TvrPiC AL
AL COMUWINDLD
NOTCH TYPEL JOINTS

DO

t SEAL - 2 PAIRS OF NOTCHES

_Ouned

2 SEALS -4 PAIRS OF NOTCMES

LOOP TYPE SECUREMENT, AS ILLUSTRATED,

REQUIRES ONLY ONE

SEAL PROPERLY SEALED,

TO PROVIDE ACCEPTABLE JOINT EFFICIENCY.
FIG. 1 Recommended Soal Joints

6.1.6 For Department of Delense, indicate sclection of
preservation, packing, marking, and palletization, i appli-
cable (see Section 16).

6.2 Sizes or physical propertics, or both, other than those
covered by this specification shall be as specified in the
contract or order.

7. Materials and Manufacture

7.1 Materials shall be cold-rolled carbon steel of the
quality normally used for this purpose in commerciad
practice, and the physical mechanical property requirements,
as determined by tests, shall be within the allowable limits.
7010 Type | Regular-Duty Strapping—Regular-duty

strapping in ‘Table 1 shall be low-carbon cold-rolled steel (sec
6.1.1),

7.1.2 Type | Heavy-Duty Strapping—Heavy-duty strap-
ping in Table 2 shall be cold-rolled, high-carbon, or medium
carbon high-mangancse stecl which has been fully heat-
treated: for example, austenitized and quenched.

7.1.3 ‘I'ype | Heavy-Duty, High-Elongation Strapping—
Heavy-duty, high-clongation strapping in Table 2 shall be
high-carbon steel which has been fully heat-treated; for
example, austenitized and quenched to provide the clonga-
tions in 8.1.2.

7.1.4 Type 2 Nail-On Strapping—Unless otherwise speci-
ficd, Type 2 nail-on strapping shall be strapping made from
Type | regular-duty or Type | heavy-duty strapping, avail-
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able in sizes ¥ in. (15.87 mm) in width or greater with
punched nait holes. Hole diameters and hole spacing can
vary depending upon strap size and duty, which shalt be in
accordance with manufacturer's standard practice. However,
nail holes shall be spaced at intervals no more than 3 in. (76
mm) apart.

1.1.5 Scals for Type 1 Strapping-~Unless otherwise spee-
ified, scals for Type 1 strapping shall be made of steel in
accordance with the manufacturer's commercial practice.

8. Physical and Mechanical Properties
8.0 Breaking Strength and Elongation, Type ! Regular-

Coil Weight:
00 1b (41 kg) to
110 o (50 k)

FIG. 2 Osclliated Wound Coll

Ity and HeavysIay Strapping

R.1.1 Rroaking Strencth— The breaking srength of the
drapping hall be ac thomn in Table | and Table Y when
tetted ad gpecitiad in 133

£.1.2 Elosgcation- - The clongation in 6 in. (152 mun)
Type | strapping, when tested i apevificd in T34, shall o
follows:

Repubreduty (e 71 1) (DL KT

Pleasy-duty (we 7.0 1
Thwlncss ket than 0031 in, (0 79 mm) Sogo 2
6ol

Ihichness Q.03 in. (0 79 mm) aml greawe
Heavy-duty high cloagation (s 7.1.3)

Thichnets 0.038 in. (0.889 mn) awd groater

8.2 Tolerances. Type 1 Strapping, Widths—The widths of
the strapping shall not vary from that shown in Tables T and
2 by morc than £0.005 in. (0.13 mm) for all colderolled
strapping.

8.2.1 Type 1 Swapping. Thickness—The thickness of
strapping sizes listed in Tables | and 2 shall not vary from
nominal thickness by more than the following:

Cold-rolled stapping 0.031 in. (0,29 mm) or less in thicknes A0 gy e

wm), =0.001 {0.03 mm).

Cold-rolled strapping preater than 0.031 in. (0.7 mm) i thivhness up b 008

(145 mm) 20.C02 in. (0.05 ram).

8.3 Lubrication—Unless otherwise  specificd, Type
strapping shall have a coating of wax or wax-like lubricant
applied to the surlices that will render the strapping suitable
for application with tension tools of the feed wheel (friction)
type (sce 4.1.2 and 6.1.4). The fubrication of the strapping is
intended 10 facilitate the use of strapping tools in which the
two bands of the strapping are held in contact with cach
other under pressure by frictional grips, and “sliding of the
faces of the strapping is necessary during the tensioning
operation. Test in accordance with 13.9.

8.4 Type | Strapping, Coils—Lach coil shall consist of
one continuous piece of strapping. Coils with lenuths of
strapping welded together shall be considered as one-picce
coil. Type | strapping shall have no more than two welded
joints in any coil,

8.4.1 Dimensional Requirements at the Weld—-The thicke
ness at the weld shall be no more than one and one halt the

Varges

0STILLATED WOUN
COIL
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FIG 3 Ribbon wound Cod

thickness of the strap. The wadth of strappinge at the weld,
shall be subject to the cime dimenyonal requircments as the
remainder of the stiapping. Mcetal splttenng or crlinded
points causing increased thichness are not pernissible. Only
machine welds shall be aceeptahle.

§.4.2 Weid  Efficiency—Strength - of manufacturer’s
process welded joints in coils of strappmg shall have a Joint
cfMicicncy of not less than 78 % based on the hreaking
strength shown in Tables 1and 2 when tested as specified in
13.6.

R.S tdentification Marking-- Fach coil ol Type | heavy-
duty, 1Va-in, (31.75-mm) by 0.029 in. (0.75 mm) in thick-
ness and preater and 2-in. wide (50.8-mm) strapping, shall be
marked in accordance with the Association of Amcnican
Railroads General Rule 15, The marking shall consist of the
letters “AAR,™ the manufacturer'’s or distributor's name, o1
abbreviated name, or registered trademark, or symbol, or
AAR cade consisting of two digits. Marking shall e spaced
not more than § 11 (1.52 m) apart,

8.6 Type 2 Strupping:

8.6.1 Breaking Strength—The bicaking strengti for Type
2 strapping shatl be the same as shown in Table 1 or 2 for the
applicable strapping size and type, but shall be based on the
cross-sectional metal arca of the strapping taken across the
hole. Breaking strength will be reduced proportionally in
accordance with nail hole diameter.

8.6.2 Tolerances—The tolerances on width and thickness
for Type 2 strapping shall be the same as for Type |
strapping (see 8.2).

8.7 Secals, Type 1 Strapping—Seals intended for Type 1
strapping shall be made of steel o manufacturer's commer-
cial practice. Scal lengths shall be adequate for a single-notch
joint (one pair of cut notches), a double-noteh joint (two

pairs of cut notehes), double-crimp joint (Iwo pairs of

crimps), a triple-crimp joint (three pairs of crimps), or u
quadruple-crimp joint (four pairs of crimps). Unless other-
wise specificd, scals shall be suitable in size or design to
satisly the requirements of 8.9.2 and 8.9.3.

8.7.1 Scal Widih--Seal width shall be adeqguate to allow
the scal 1o slip on the applicable strapping and shall be
compatible with the scaling tool used to provide the required
joint strength,

8.7.2 Scals, Regular- and Heavy Duty—=-Scals shall b in

thickness and hardness suitable for use with regular- or
heavy-duty stiapping Repular-duaty scals shall be used with
repular-duty strapping and heavy-duty wealy wath heavy-duty
strapping.

B8 Application of Scals:

R.8.1 Sryfe 1 =Style | scals shall have anc or both sides
open so that the seal shall slip in the overlapping bands of
strapping cither during or afier tensioning the strapping.

R.%.2 Siyle 1= -Style 1 scals shail have sides partially
closed at the bottom of the seal so that this seal shall be
prethreaded with the overlapping bands of strapping before
the tensioning tool is applied.

R.R.3 Sryle HI--Style 11 scals shall have the sides com-
pletely closed by overlapping it the bottom of the scal so that
prethreading with the overlapping bands of strapping and
bending of the bottom strap under the seal can be accom.
plished. The seal shall permit the tensioning toal 1o tension
the strapping as the ool butls against the seal.

KR4 Sryfe 1E—Style TV seals shadl have sides opened to
allow nesting and stacking of the seals for hand or power
tools with magazine feed. Scals shall fit and form joints with
the seal manufiacturer’s oot madel as specified (see 6.1.4).
Means provided on Style IV seals to facilitate stacking are
aceeptible.

Not 1= .Style 1V scals ae commanly desipned for use with the scal
manutiactutee’s ool and are not adaptable for other manutucturer's
tools,

R.8.5 Style V--Style V seals shall have one or both sides
open su that the seal shall slip on the crossing bands of
strapping cither during or after tensioning of the straps.

8.9 Sealed Juints:

8.9.1 Fastening  Flat  Steel  Strapping--The various
methods of fastening fat stee! strapping in use commercially
are notched seal joints, crimped seal joints, and scatless joints
made by dic cutling or spot welding the overlapping ends of
the strapping. These methods are acceptable provided that
the joint made meets the efficiency requirements, as follows:

892 Notch Joints --Notch-type seal joints made with
hand tools, power hind tools, or power strapping machines
recommended by the supplicr, shali be made on applicable
strapping, without cracking and tearing of the seal metal
Notehed seal joints are usually intended for wse with

T
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lubricated (waxed) strapping. Notched seal joints when used
with Type 1 repular-duty strapping, or Type | heavy-duty
strapping must have a minimum joint strength of 75 % for
double-noteh joints and 45 % for single-noteh joints. Joint
strength is based on the minimum Lreaking strength of the
applicable strapping size as shown in Tables 1 and 2 when
tested as specified in 13.5. Examples of notch-type seal joints
are shown in Fig. 3.

8.9.3 Crimp Joints—Crimp-type seal joints, made with
hand tools or power hand tools, shall be made on applicable
strapping without cracking and tearing of the seal metal,
Crimped scal joints arc usually intended for use with dry
Type 1 heavy-duty strapping, primarily where severe impact
or heavy stresses on the strap and joint may be encountered,
Crimp joints may also be used with lubricated (waxed)
strapping, provided the loss in friction is compensated for by
adding sufficient additional seals and crimps, or by using
“Grit"-type friction scals. Crimp seal joints when used with
Type 1 heavy-duty (high-tension) strapping in sizes Yo by
0.031 in. (19.05 by 0.79 mm) or grcater must have a
minimum joint efliciency of 75 % Lased on the minimumn
breaking strength of the applicable strapping size as shown in
Table 2 when tested as specified in 13.5. Three or more
crimps will be required to attain or exeeed the 75 % joint
eMiciency as determined by seal, strap, and strap finish
combination. Increased joint strength can be abtained by the
addition of more scals and crimps. Examples of crimp-type
seal joints are shown in Fig. L.

8.9.4 Scal joint chiciency tests should be performed peri-
odically on both noteh- and crimp-type joints to ensure that
the seal and sealer combination provides the desired joint
strength,

8.9.5 Dic-cut sealless joints shall have a minimum joint

TABLE 6 Mctal Bend Test Requirenionts for Strapping

Thickness
- remme aame momn oot ne smesmmes o cemew Number of Bunds
. {mm)
0.010 (0.25) 15
0.012 {0.31) 12
0.0145 (0.308) 12
0.018 0.46) - 10
0.020 (0.61) 8
0.022 (0.56) 6
0.023 (0.50) 6
0.025 (0.64) 6
0.020 {0.71) L}
0.029 (0.75) 5
0.031 {0.79) ]
0.035 {0.89) 6
0.044 (1.12) 3
0.050 (1.27) 3
. 0.057 (1.45) 3

e e o e 2 e S & 4 & S § A A S .

cfficiency of 75 % based on the mininum reaking strength
of the applicable strapping size as hown in Table 1or Fable
2, when tested as specificd in 13.5. For eaceptions, see AAR
Giencral Rules 185,

8.9.6 Spot-weldad sealless joints shall have @ minimun
joint eficiency of 75 % based on the breaking stiength of the
applicable strapping size as hown in Table 1 or Table 2,
when tested as specitied in 115,

8.10 Galvanized Strapping—¥inish B galvitnized strap-
ping shall have the following minimum coating weiphts or
thicknesses, or both, when tested as specified in 137 (2
10.2.3 and Table $).

Grade 1 0.0 0z/02 (92 g/m?) of surfice or 00008 in,
(0.013 mum) thick.

Grade 2--0.18 o2/t (58 g/m?) of surface or 0.0001 in.
(0.008 mm) thick.

Grade 3- -In accordance with manuficturer’s connaercial
practice but no less than 0.06 oz/ft* (18 p/m?) of surlace or
0.0001 in. (0.003 mm) thick.

8.10.1 Tidges of Grades 1, 2, and 3 shall not show signs ol
copper sulfate when tested in accordance with 13,10,

8.11 Ductility of Strapping Coating- JFinish A, painted
finish, Finish B, galvanized, Finish C, metallic-hilled strap.
ping shall not crack or flake on the outside of the bent
portion, except that eracks on the strapping shall be disre-
garded within a distance from the cdge of the strapping cqual
to one fourth of the width when tested as specitied in 138

8.12 Base Metal Ductility (Bend Test)—Steapping of
various thicknesses shall withstand the minimum number of
bends in one arca as shown in Table 6. "I'he test procedure is
described under 13.2, and shall be conducted on the tinal
finished product.

8.13 Swaightness—Type 1 Strapping:

8.13.1 Camber—Capber in the strapping shall not be
more than V2 in. (12 mm) in any 8-ft (2.4-m) length, when
measured in accordance with Specification A 109, Table 10,

8.13.2 Coil Set (Bundle Curve)—Strap ends shall not rise
from horizontal flat plain more than 2 in. (50.8 mm) inany
8-t (2.4-m) long section of strap.

8.13.3 Spiral Twist (Cork Screw Effec)— wist must not
exceed 20° in any 8 ft (2.4 m) long, section of strap, when liid
on horizontal flat surface.

9. Coil Configuration and Permissible Weight Variations

9.1 Type | Coils-=Type 1 and Type 2 strapping shall be
oscillated (mill)-wound coils weighing not Jess than Y b (4
kg) or more than 110 1b (50 kg) (see Fig. 2) and ribbone
wound coils weighing not less than §5 1b (25 kg) nor more
than 110 16 (50 kg) when put up as specified in Table 4 Galso
sce Fig. 3). Oscillated- andd ribbon-wound coils of' strapping
are used in different types of dispensers.

9.2 Twpe 1 Core Liners—Type 1 strapping in oscillated-
wound coils shall be wound on core liners. Strapping in
ribbon-wound coils shall not require core liners.

9.3 Type 2 Coils—Type 2 strapping shall be in small or
large coils. Smull coils shall be in one piece, not less than 200
[t (61 m) or more than 400 fi (122 m) in length nand supplivid
in individual dispensing cartons. Large coils, osciltated (milh)
wound, shall weigh no Jess than 90 Ib (41 kg) nor more than
110 1b (50 kg), and large coils, ribbon wound, shatt weigh not
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tess than SO 11 (23 kg) not more than 129 Ih (87 k) when put
up as specified in Tabic 4.

10. Workmanship, Finish, and Appearance

10.1 Type 1 Strapping and Sceals—Stiapping shall be
straight, smooth, and clean and shalt be free of kinks,
grooves, waves, cdge curvature, indentations, excessive oil,
and cracks. Scals shall be free of dents, burrs, and slivers, and
not be deformed.

10.1.1 Style of Edges-=Edges of Type 1 strapping shall be
as cut, milled, or formed in accordance with current com-
mercial practice and shall be free of sharp edges, burrs, and
slivers prior to the finish application.

10.2 Strapping Finish—"The finished coat of the strapping
shall be adherent, free ol scratehes, runs, embedded foreign
matter, uncoated arcas, rust arcas, or loose oxide scale.

10.2.1 Finish A—Finish A strapping shall have surlaces
and cdges coated with an organic coating that shall yicld a
film as specified in 10.2. On Types | and 2, cut-to-length
strapping, cuts or nail holcs or slots, or combination thereof,
may be made afler the application of the finish coating.

10.2.2 Finish B—Finish B strapping shall have surfaces
and cdges coated with zinc by cither the hot-dipped or
clectro-deposit process (sec 8.10 and 10.2.3).

10.2.3 Finish B Galvanized Strapping—The choice be-
tween Grades 1, 2, or 3 Finish B3, galvanized strapping should
be guided by the service cxpected, considering that the
protection afforded by the coating is proportional to the
weight of the coating. Grades 1 and 2 Finish B zinc-coated
strappings arc commonly referred 1o as government-grade
galvanized coating, and Grade 3 having a lighter zine coating
is referred to as commercial-grade galvanized strapping (s
8.10).

10.2.4 Finish D (Uncoated Strapping)—Vinish D strap-
ping shall be finished a natural black or blued, browned, or
bright, as resulting from the manufacturing process. Surluces
shall be lubricated as indicated in 8.3 unless otherwise
specified.

10.3 Seal Finish—The finished coat of the seal shall be
adherent, free of scratches, runs, embedded forcign matter,
uncoated arcas, rust arcas, or loose oxide scale. Edges on the
scals arc bright unfinished metal as a result of the manulac-
turing process. :

10.3.1 Finish A—Unless othenwise specified (see 5.1.2),
seals shall be finished in uccordance with the manulucturer's
commercinl practice. The outer surluce of the scitl shall be
couted with an organic coating that shall yield a film as
specified in 10.2,

10.3.2 Finish B—Galvanized scals, Grades 1 and 2, shall
be coated as specilicd in 8.10. Grade 3 galvanized scals shall
be coated in accordance with manufacturer’s standard com-
mercial practice.

10.3.3 Finish C—-Finish C scals shall be finished a natural

Maca o Nual, brownad 0 Baght. as rewlting from the
manulxlunng prexcea

11. Sampling "an

111 Unless otherwise apedificd i contractoof order,
wmphing for aceeptance inspechion and tesing by attnibutes
<hall be performat in accordance with appheable provisions
et forth m MUSTD-108, lables 1 and AL Inspection
levels and aceeptable quahty level (AQT ) as listed m Table 7
of this document apply.

11.2 Lot Size--"The lot size shall consist of all product
from a specific production fun, or that amount oftered for
acceptance at one ime as applicable. o the case of strapping.
it shall be of one class, type, finish, grade, duty, and size. In
the case of seals it shall be of ane type, style, class, finish, and
width.

1.3 Unit Sumple—One coil or one seal shall be consid-
cred a1 unit. Examination” of a coil for imperfections, as
applicable, shall be made on cight conseeutive feet (2.5 m) of
the coil, provided that the condition of the remainder of the
coil is representative of the length of strap inspected. The test
specimen of strapping can be taken from cither end of the
coil. When the rest of the coil is not representative, exami-
nation for permissible number and strength of welds, as
applicable, shall be made on the entire length of the coil
regardicss of the condition of the coil.

11.4 Rate of Sampling—"The rate of sampling shall be in
accordance with Table 7, excerpted {rom applicable portions
of MIL-STD-105D. Similarly, the acceptable quality level
(AQL) shall be as indicated in Table 7.

11.5 Product Quality—A supplicr shall be responsible for
providing product at a quality level that shall meet the
requirements of this specification, or an equivalent as agreed
upon between purchaser and seller as part of the order of
contract. The purchaser does reserve the right to perform any
inspections as deemed necessary o assure supplics and
services conform to preestablished requirements.

12. Number of ‘Tests and Retests

12.1 deceptance Tests—-Vor the determintion ol break
strength, clongation, ductility, joint efficieney, and coating
tests, a single specimen shall be considered a complete test of
a unit sample.

12.2 End-Use Testing—Where ficld  activities require
testing to assure compliance with ‘Tables 1, 2, 4, and 5, the
average of test values from three strap {or scaled-joint)
specimens of sulficient size are required.

12.3 Retests—When determining break strength, clonga-
tion, or joint cfliciency, a retest shall be permitted i the
location of strap failure is outside the G-in. (152-mm) gage
fength, or within 1 in. of the holding Jaws, or both.

13, ‘Test Methods

10 Dimensions and Weight—-Examine the end item to
determine complianee with dimensional, weight, and toler-
ance requirements. Determine dimensions on Nat strapping
on base metal after the paint, wax, zing, or oxide scale has
been removed. Any nonconforming dimensions or weight
shall be so classilied,

13.2 Metal Bend Test for Strapping==1asien a test spec-
imen from a sample unit of strapping in the jaws of a vise
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amd bemed by hand owr a rxhus of Vo & Main (VIR 2 0.4D
mn) Formad ooy may v removed before testing One
bend whall consint of 2 20° bend in onc dircetion and retum
to the wriginal position. Make sacoastive bonds 1n oppasite
directions Disrcgant cracking oc flaking of the omating
during testing, Strapping of the various thickioses shall
withstand the minimum number of bends in onc arca. as
shawn in Tabke 6. The inability of the strapping to make the
minimum bends before breaking into two picees shall
constitute failure of this test. Test with the final finished
prodduct,

13.3 Breaking Strength of Strapping=-Measute breaking
strength on a tension tester capable of load accuracies 10
withinn 1 %. Seleet the load range in which the point of
maximum foree will fall between 10 and 95 % of full scale.
‘The test specimen should be approximately 12 in. (305 mm)
in overall length, but not less than § . (203 mm). f
clongation is also to be measured, a series of transveise seribe
marks shall be placed along the tength of specimen at 1-in,
intervals in suflicient number to ensure breakage of spec-
imen accurs within a seribed 6<in. (152 mm) length. Place
the test specimen in the tension machine so that there is at
least a G-in. (152-mm) gage length centered between the jaws
of the clamping device. Use suitable clamping arrangements
1o minimize slippage or breakage within the clamps. Make
manual adjustments to remove slick before the tester is
activated. Conduct the test using a maximum crosshead
separation speed of 214 in/min (64 mm). Read the max-
imum force required to break the steap. Discard all data
when the break occurs within 1 in. (25 mm) of the clamp and
retest in accordance with 12.3,

13.4 Elongation of Strapping---Measure pereent clonga-
tion at Lreak at the time as the breaking strength and using
the same procedure (see 13.3). Elongation is the permanent
increase in length which results from tlie breaking strength
test. Place the test specimen in the tension machine so that a
G-in (152-mm) section between gage marks is centered
between the clamps. Aflter the break, the two parts of the
specimen are removed from the clamps, placed on a flat
surfuce, and carefully joined together at the break point. The
distance between the gage marks is measured using an
accurate scale or vernier. ‘The distance between gage marks is
measured using a scale marked in 0.01-in, (0.25-mm)
increments, and read to the nearest 0,01 in. Pereent clonga-
tion is defined as the length between gage marks after the test
minus the original length (6 in.) divided by the length before
the test, multiplicd by 100, Discard all test results where the
break occurs within 1 in. (25 mm) of a gage mark, and retest
in accordance with 12.3.

13.5 Joint Strength as Percent of Breaking Strength:

13.5.1 Method of Joining by Seals---Make a scal joint
with a sample scal with a single or double noteh, or double or
more crimps as applicable, joining the two picees of Type |
strapping. Cheek the joint to determine compliance with the
joint-making requirements (see 8.9).

13.5.2 Determination of Joint Strength--Determine seal
joint strength by the same procedure used for determining
breaking strength (see 13.3). The scaled joint is to be
positioned midway between the holding jaws. The maximum
force can be read directly from the indicating device to the
nearest seale division,
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13.5.3 Determination of Percent of Breaking Stengih- -
Determine pereent of breaking strength by dividing the »eal
joint strength value by the minimum Ireaking seength in
accordance with strapping type and size tested and multis
plying by 100 (see Tables 1 and 2).

13.6 Determination of Welded Joint Strength--1)ctenmine
welded joint strength for manuthctured process wehds vath
Type | strapping by the same procedure used Jor deter-
mining breaking strength (13.3), except that juint efticiency
shall be cqual to the ratio of minimum breaking strength ol
the strapping muttiplied by 100.

13.7 Galvanized Coating:

13.7.0 Weight Loss Test <Test a G-in. (152-mn) st
specimen from a sample unit of Finish B strapping in
accordance with Test Methods A 90 lTor Joss of coating,
weight. Loss of weight less than that shown in Tahle §
applicable to strapping width shail constitute failure of the
specimen to meet the zine coating requirements of §.10.

13.7.2 Thickness Test- <Test a G-in. (152-mm) test speee
imen from a sample unit of Finish B strapping for thickness
of 7inc coating in accordance with Method B S04, or the
magnetic gage or eddy-current method shalt be penmitted
with proper calibration.

13.8 Ductility Test, Coating. “Testa 12-in. (304-mum) test
specimen from a sample unit of strapping for ductility of
coating to determine compliance with 8.11. Determination
of cracking or flaking of coating shall be by viswal examinge-
tion without magnification, Perform the tests in accondanee
with Practice 1) 4332, Take care during the tests o aveid
seratching or abrading the coating in the area of the bend
Perform the tests as follows:

13.8.1 Bend strapping 0.025 in. (0.64 mm) thick or less
cold, once through 180°, aver two thicknesses of the stiap-
ping material, Use vise with smaooth jaws for this et

13.8.2 Bend steapping 0.028 through 0.087 in. (11.71
through 1.45 mm) thick, once through 180°, over thee
rounded end of a steel plate of convenient size amd o
thickness within #:Ves in. (0.40 mm) of that shown in Tuble
8. Bend by clamping the specimen against the plate inaevise,
bending the specimen slowly by hind over the rounded end
of the plate as far as possible, then completing the bend hy
inverting the plate and specimen and tightening the vise until
the specimen is tight against the plate,

13.9 Lubrication Test- <To determine an aceeptible lewd
of lubrication, apply the straps to & rigid work bench or
fixture using the strapping manufacturer's manual ur ponser-
tensioning machine. The straps shill have a capability of
being tensioned to the percent of rated breaking strength off




the strapping as shown hekow, and shouk! tenuon smeothly
without binding (scc 8 1)

50 %—All sizes of Type | oregular-duty strappng (s
Tahle 1)

40 %—Type 1 heavy<iutly strapping up o and ncluding
Vi by 0.028 in. (19.05 by 0.71 mm) (sce Table 2).

30 %--Typc 1 heavy-duty strapping ¥a by 0.029 in. (19.08
by 0.75 mm) (sce Table 2). Larger sizes, for which feed whevl
type tensioning tools may be unavailable, and strap finishes
are ordered and supplicd withowt Jubrication coating, are
exempt from the Jubricity test.

13.10 Edge Test—=Test a sample unit of Finish B galva-
nized-coated strapping in accordance with Test Mcthod
A 239 for the presence of zinc coating and absence of copper
sulfate on the cdge: use 1wo Preece test Jdips for Grade 1and
one Precce test dip for Grades 2 and 3 (sec 4.1.2.1 and &.10)
Nonconformance to the requircments shall constitute talare
of the test.

14. Precision and Bias

14.1 Precision and Bias-—Precision and bias measure-
ments for applicablc test methods are currently under study
by the Strapping Task Group of ASTM Subcommittee
P10.14.

15. Rejection and Retesting

15.1 Any coil of strapping (or specimen of scals) that fails
to meet the test requirements of this specification may be
rejected. Rejection should be reported 1o the producer or
supplicr promptly and in writing. In casc of dissatisfaction
with the results of the test, the producer or supplier may
request retesting (sec 12.3).

16. Certification

16.1 At the time of shipment when specified in the
contract or order, the manufacturer shall certify that the end
product complics with the requirements of this specification.

17. Preparation for Delivery

17.1 Preparation for delivery shall be cither overseas/
waterproof packaging or commercial puckaging when speci-
ficd in contract or order.

WPAP WITH THREE STRAP TIES
SPACED 120° APART.
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18, Overscas/Watesproof Packaging

18.1 Strapping—-Type L and Type 2 suapping. ositlated-
or ribbon-wound as speaified (see 9.4) hall be wrappd or
unit packed in sizes and quantitics shown in Table 4.

18.1.1 Wrapping-— Each conl or multiple of cuils of Types
1 and 2 strapping, as specified in Table 4, shall be spiral-
wiapped with paper by mcans of a coil-wrapping machine
using tensioning and cdge-folding deviee. Wiapping paper
shall be cither crepe or hard-sized noncreped paper at the
discretion of the supplier (see Figo 4). Alternatively, for
protection instead of wrapping, Types 1 and 2 heavy-duty
strapping, in ribbon-wound coils only (when stacked on @
skid or plattorm), shall be capped with a waterproof rein-
forced paper as shown in Fig. 4.

1R 1.1 Creped Material-~Fach coil that is wrapped in
accordance with 181 shall be spiralavrapped with 45740730
duplex reinforeed waterprool kralt paper. The pape shall
consist of two sheets of kraft paper, 45 1 (20.4 kg) and 30 1b
(13.6 kg) hasis weight per ream of 500 sheets 24 by 36 in. (6
17 or 0.557 m? per sheet), respectively, laminated together
with asphalt in which are cmbedded reinforcing cords or
strands of fiber running in the machine direction of the
paper, not more than Ve in. (9.52 mum) apanrt, having the
45-1b (20.4-kg) sheet saturated, coated, or infused with
asphalt. Creping shall be in the machine direction. The
minimum construction before creping shall be 45/40/30
when applying the paper. The tension shall be adjusted so
that not over 8 % stretch will be left in the paper. The
cdge-folding device shall fold cither one or both edges of the
web of paper to give a rolled edge with a minimum of two
thicknesses. Each wrap shall overlap cach preceding layer of
wrap at least 50 %. The saturated, coated, or infused 45-1b
(20.4-kg) kraft shall bc on the outside of the wrapped coil or
coils. Wrapping shall be accomplished in such a manner as
to provide a neat and compact unit pack (sce Fig. 4).

18.1.1.2 Hard-Sized Nonereped M aterials—Alernatively,
wach coil that is wrapped in accordance with 18,1 shall be
spiral-wrapped using a hard-sized noncreped paper 2Y2 in.

*(63.5 mm) wide, having a basis weight per ream of 500 sheets

24 by 36 in. (6 f12 or 0.557 m?) of 105 tb (47 kg) £5 Ih (2.3
kg). The paper may be of natural kraft color. The dry tensile
strength shall be 105 1bf (467 N)/1 in. (25.4 mm) of width in’
the machine direction with a tolerance of £5 1bf (22 N). The
wet tensile strength shall be not less than 251bf (111 NY/1in,
of width in the machine dircction when measured under
standard laboratory conditions after 20-min immersion. In
applying this material, the individual turns of the spiral
wrapping shall be held under tension by spot gluing at
intervals along the length of the spiral wrapping in such a
way that cach individual turn is firmly adhered to the
preceding turn in several places along the circumference of
cach turn. Wrapping material shall be fed into the coil-
wrapping machine in continuous strips 2% in. (63.5 mm)
widc. The strips, when glued in cross scetions, shall resemble
a modified letter S, with Ya in. (6.3 mm) of material folded
back on itscll 180° atong the entire length of cach edge. The
exposed cdge of the wrap shall be folded under. The cdges of
the wrapping material shall be maximum of ¥ in. (19.05
mm) apart on the outer circumference of the coil. The usc of
three cqually spaced steel straps on the outside of the
strapping s specified in 18.2 docs not apply.
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10) CoddkThe Siruppemes -1t imSvntmad ol of Type |
arnd X ropalace and eavyduty urapping Otk awdilaiad. o
riltoeewound, thall N strappe] with & minimum of theoe
apaally qpacnd Type | oregulac-aty et tie dram md kn
than ¥v) by 0020 in. (127 by .51 mm) Tk diam may tx
apyRiad cither undir of over the outer ywral wiap whea waxd
When straps are appiicd winder the spiral wran, the end of the
wiap diall be sovured by cither tucking the ond under
afjacent wrap or by adhctive, tape, of by the appixation of
one Type | regular-duty strap not lew than 2 by 0.020 in.
(12.7 by 0.51 mm). Sec Iig 4.

18.2.1 Ahernatively, coils of Types | and 2 strapping
when ordercd and unit packed in quantitics as specified in
Table 4, shall be packad in an e loxling. full overlap
slotted container constructed from V3C fiberboand or equiv-
alent. When practical, containers shall be uniform shape and
size, be of minimum culx, and tare consistent with protec-
tion requited. Containers shalt be closed, scaled, and rein-
forced in accordance with applicable container specifications
or supplier's connmercial practice.

18.3 Scals—Scals of one size, class, finish, type, and style
(or nomenclature) unit packed in fiberboarnd boxes in accord-
ance with supplier’s commercial practice, shall be over-
packed in a snug-fitting full overlap slotted container con-
structed from V3C fiberboard or equivalent. The box shall be
reinforeed with a liner constructed from V3C fiberboard or
cquivalent. Tne liner shall be scored to cover the end and
side pane! of the box. Fluies of the liner shall be perpendic-
ular 1o the top of the box. Unless othenwise specified, the
height of the liner shall be the full inside depth of the box.
The liner shall fit snugly inside the intermediate box. This
over-pack box shall be closed with not less than two Yk by
0.015 in. (9.52 by 0.38 mm) Type 1 regular-duty straps. An
alternative method is to use eight overlapped corner sections
forming an over-pack (“Adjusta-Pack™ Method) constructed
from VaC fiberboard or equivalent. A liner is not required
with the *Adjusta-Pack™ The “Adjusta-Pack™ shall be closed
with not less than four (2 by 2 pattern) ¥ by 0.015 in. (9.52
by 0.38 mm) Type | regular-duty straps. Dimensions of the
over-pack containers shall be determined by the supplier’s

FIG. 5 Single Pile Capped with Corrugated Shroud

FIG. 8 Doublo Pilo Baro

commercial package and number of commercial packiges to
e fitted into the over-pack. The dimensions shall be as when
specified in the order or as mutually agreed upon beteeen
supplicr and purchaser. However, the maximum inside
dimensions of the over-piack container shall not excewd 1110
in. (2540 mm), and the gross weight of the over-fuwch
shipping container shall not exceed 120 b (54.4 kg).
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184 Packing

18.4.1 Strapping~-Cails of flat steel strappng unit packed
as specified in 1K1 through 18.3 shall be packed as single or
double pile.

18.4.1.1 Single Pile—Cuoils of strapping shall bx cvenly
stacked in a single pilc on a platform or skid (see Pigs S and
7) and sccured to the platform or skid as follows:

(1) Oscillated-Wound Coils—With four cqually spaced
straps not less than Ya by 0.028 10, (19.05 by 0.71 mm) Type
1 regular-duty or ¥s by 0.025 in. (19.05 by 0.64 mm) Type I
heavy-duty strapping. Maximum stack height shall be 32in.
(813 mm) not including skid.

(2) Ribbon-Wound Coils —With four cqually spaced straps
not less than Va by 0.031 in (19.05 by 0.79 mm) or Ya by
0.035 in. (19.05 by 0.89 mm) Type | regular-duty strapping.
Maximum stack “height shall be 34 in. (864 mm), n:’ﬂ.
including skid.

18.4.1.2 Double Pile—Coils of strapping, cither oscillated-
or ribbon-wound, shall be stacked in two cven piles in &
platform or skid (sec Figs. 6 and 8) and sccured to the
platform or skid with seven equally spaced straps not less
than ¥ by 0.031 in. (19.05 by 0.79 inm) or ¥ by 0.035 in.
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(190¢ by 09 mm) Type 0 regular-duty strappmng (s
184,11 forr allowable dack beights) The two draps on cach
ade of cach pie shall enaircle the inside amnd outude of the
dachad cuile and croe membeer of the shid. Fach strap on the
cndy shall encircle the inude and outside of the stacked cuils,
The center strap shall be apphicd through the cyes of both
piles and around the center runner of the skid. For basic
design of platform of skid see Figs. 9 and 10.

18.4.1.) Extentor Container-=Coils of strapping  unit.
packed as specified shall be packed 0 a close-fitting wood
box. For shipments to DO, containers shall conform to
overscas type of PPP-B-601 or Class 2 of PPP-B-621. Closure
and strapping (as applicable) shall be in accordance with
container specifications.

18.4.2 Scals—Unit packs will be over-packed in a close-
fitting wood box. For DOD shipments, containers shall
conform to overseas type of PPP-B-601 or Class 2 of
PPP-B-621. Closure and strapping (as applicable) shail be in
accordance with container specifications.

19. Commercial Mackaging

19.1 Commercial packaging shall be in accordance with
Practice 1D 3951,

20. Keywords 4

20.1 baling; bundling; carloading;
stecl; strapping: unitizing

closing; palletizing;
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